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CHAPTER 1

DEFINING STATE POLICY OPTIONS IN MANAGING
RECREATIONAL BOATING RESOURCES

1.1 Introduction

Recent intense debate has made commonplace the idea
that the coastal zone may play a diversity of roles: an
industrial heat sink, a complex marine ecosystem, a multi-
purpose recreational park, and a pleasing backdrop for
summer evening dinner parties. To manage the coastal zone,
however, rather than simply talk about it, requires infor-
mation structured by an analytic framework which permits
greater clarity of choice among policy options. This study
is designed as an analytic contribution to policy-making
for the California coastal zone. It introduces economic
and geographical reasoning to lend definition to ideas of
equity in distribution and efficiency in use of coastal
resources. Within this framework, two questions are ad-
dressed: (1) At the present time, who has access to the
State's existing water recreational resources? and (2}

Can the State predict future demand for new recreational
harbors and launching facilities?

The allocation of coastal zone resources among
alternative uses is now an important public issue.
Industrial, commercial, recreational, and residential
activities are often competing, overlapping, and incom-
patible. Dissatisfaction with the capacity of traditional
institutions for managing coastal land and water resources,
especially those in the densely urbanized areas, has led
to the design and establishment of new forms of govern-
mental structures. In California, the San Francisco Bay
Conservation and Development Commission was created in
1965; its apparent success led to legislative attempts to
create similar multi-county agencies to have jurisdiction
over the entire California coastline. The efforts suf-
fered repeated failure in the legisiature but were re-
warded at last with the passage, in November 1972, of
Proposition 20, The California Coastal Zone Conservation
Act of 1972. The Act created a statewide commission and
six multi-county regional commissions! to have, among them,

15ee Peter M. Douglas {(1973) for an account of recent
Californta coastal politics and for an analysis of the first
year of the new commissions. ' ‘




permit authority over development within a one-thousand-
yard-wide strip on the landward side of the coastal mean-
high-tide Tine. As well, the commissions were given
ptanning jurisdiction over all land within 5 miles from
the coastline (California, 1972).

These newly created State and regional coastal zone
conservation commissions are concerned solely with the
formulation of policies and practices for the mediation
of coastal boundary conflict. To do so, the Commissions
must pay careful attention to problems of equity and ef-
ficiency in resource allocation. These concerns neces-
sitate the acquisition and analysis of information on the
relative access of various income, age, and ethnic groups
to the coastline. The commissions, as agencies of the
State, must also ensure that California's resources are
not under- or over-utilized. Data to aid in these de-
cisfons are not always readily available in forms conven-
ient to answer new questions or to approach old problems
in a new context.? In this respect, this study is con-
cerned with the use of information in urban policy
analysis; it is also a critique of conventional methods
of projecting the demand for new recreational harbors
along the California coast.

The institutional focus of this study 1s upon the
State as a monopolist, sole owner of certain resources
which it supplies to the population according to predeter-
mined policy goals.® The State's policy goals are assumed
to be the efficient use of its resources and the equitable
distribution of access to the resources. In practice,
coastal waters are managed by both the Federal and the

2The work reported here has been undertaken in con-
Junction with several projects which have addressed the
immedfate concern of providing information and analysis
for the consideration of the Commissions and for other
participants in the management of the coastline. Etmphasis
1n the design of each document has been on making fnfor-
mation available to all potential actors in the decisional
process. See, for examples of these analyses, Symonds,
Warren, and Stallard (1974), Symonds and Weschler (1972),
Rosentraub and Warren (1974] and United States (1975).

'In this study, the word "State® usually has the
connotation "the State of California,” and when it s
suggested that the State should act or make a decision,
it is meant that some agency of the State of California
should do so.



State governments although inland waters are usually ma?-
aged by the State.” Further, it is also true that loca
government jurisdictions--cities and counties-~often '
manage resources which facilitate access to the State s
water resources. However, in this study, the activities
of Federal and local government agencies are considered
only as they impinge on State policy.®

It should be stressed that in this specification 01_’
the policy framework, the State is considered a monopolist:
the water resources to be allocated cannot be supplied by
other economic agents. Conceived as a democratic organism,
however, the State must devise policies satisfactory to the
electorate. The State must not "waste" the resources it
manages: 1t must use them efficiently; on the other hand,
it must ensure that the resources are distributed among the
population of the State in a fashion considered equitable.
A democratic State is a peculiar kind of monopolist--one
which, in principle, is subject to periodic reexamination

“Ketchum (1972, Chapter 11} presents a summary of
the overlap of jurisdictions in the coastal land and water
regions. These jurisdictions over various aspects of the
coastal zone may be summarized briefly using this source,
The Federal {(National) Government claims jurisdiction of
the seas out to a distance of 12 miles. The Coastal State
has certain jurisdiction out to the 3 mile 1imit from the
mean-high-tide 1ine. The State controls the submerged
land to the 3 mile 1imit, and the Federal Government con-
trols the submerged land to the edge of the outer con-
tinental shelf, Jurisdiction over the land adjacent to
the coast 1s subject to State law; direct management of
zoning, etc., is usually delegated to local city or county
government, although as has been seen in California, the
State retains the right to reorganize land management
practices in the coastal zone. See also Robbins and
Hershmann (1976).

*With the focus of attention on State policy with
regard to use and management of its water resources, it is
of no concern whether a particular entrepreneur, be it
private or public, can successfully manage a profitable
urban recreational -facility. The State and the facilities
manager may have some overlapping areas of interest, al-
though not necessarily from the same perspective; tﬁe State
may be concerned with the side effects of successful Marina
management policies. For a discussion of important factors
in modern Marina management, see Ward and Cushman (1967)



and reformulation of its resgurce utilization and distribu-
tion policies.

Framing public policy analysis in terms of a concern
for efficiency and equity is in no way novel. The issues
have been stated clearly and comprehensively in the stand-
ard text The Economics of Outdoor Recreation of Clawson
and Knetsch {1966) and in the coastal zone management
Titerature by Russell and Kneese (1973), In empirical
studies, however, the issues are not always faced even when
it would seem to be most suitable to do so. The contri-
bution of this study is to show that by raising the issues
of equity and efficiency it is possible to ask different
questions about State coastal zone and water recreation
policy. It is first shown that from a particular view-
point of efficiency in water resource management, the
State must attempt to predict the future demand for recre-
ational boats in order to maintain boater use of the water
at optimal use levels, Further, from an enumeration and
discussion of present-day distribution questions, it is
concluded that the State must obtain information on the
relative access of different income groups as well as
the relative access of the populations of different parts
of the State. Next, demand prediction is examined by
considering evidence suggesting the importance of pos-
sible determinants of future demand; a review of avail-
able estimation literature is made to suggest the limita-
tions of avaflable data in predicting future demand.
Finally, spatial distributions of boat ownership data
are related to income data from the 1970 Census of Popu-
lation to obtain estimates of the effects of available
income, residential location with respect to boating
facilities, and size of facilities in limiting access to
the State's supply of coastal and fnland recreational
boating waters,

1.2 PResearch Motivation: Conflict and
Controversy at Marina Oel Rey

The distributions of population and suitable recrea-
tional waters in California have not been highly correlated
ever since the rapid development of the Los Angeles metro-
polis after World War II. ATthough there have always been
abundant water recreation sites in the San Francisco Bay
and Delta, and on the rivers and lakes of northern Caii-
fornia, there were relatively few suitable natural sites
In the arid southern half of the State. By the late
1950's, the available coastal recreation sites at Newport
Beach and in the Los Angeles and Long Beach Harbors had
become congested. During the early 1960's, long-standing
Plans for the development of several man-made harbors came

oo .
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to fruition and, in 1962, construction of the largest of
these, Marina Del Rey, was completed. The Marina, situated
due west of the center of the metropolis, is conveniently
located with respect to much of the urban population. The
Marina has been managed since its construction by the Los
Angeles County Small Craft Harbors Commission., Following
harbor completion, leaseholds were sold by the County over
the next 10 years to developers charged with the task of
constructing land and water-related facilities within the
harbor complex. By 1971, these leaseholds had been in-
tensely developed: about 5,600 sTips had been constructed
and rented, almost 5,000 apartment units and been built,
and extensive commercial activities had been attracted to
the Marina and 1ts surrounding land.

The construction and completion of the Marina and
the adjacent commercial, residential, and moorage facili-
ties were not without conflict and debate. The present
study was inftiated with two other projects which have
provided detailed examination of the politics of the
planning and development of the Marina and the practices
of its management agency. One of the studies has particu-
lar relevance to the present endeavor.® Rood and Warren
(1974)7 show that the Marina Del Rey revenue bond obliga-
tions required the County of Los Angeles to give priority
to private investment in the Marina; over time, this en-
sured that intense revenue-generating development would be
required to meet bond repayment schedules., In this way,
the final use of the Federal and County investment in the
harbor construction was predetermined by the somewhat
smaller private investment in revenue bonds., Also discus-
sed by Rood and Warren were problems which had emerged
in the evolving process of managing the Marina as it
grew to an urban subarea as large as some of the smaller
cities in the region. The Marina's management structure,
designed to cope effectively with meeting the County's
financial obligation to the bondholders, was 11l-equipped
to resolve disputes between slip-renters and leaseholders.

During the period of s)ip construction at Marina
Del Rey, a common response of a boater dissatisfied with
the service provided by a leaseholder was to move his
boat to another anchorage. However, the option of changing
storage location disappeared as s1ip construction at the

®In the other, Moss & Warren (1975) examine the use
of leasing as a technique of land management and refer in
detail to the practice at Marina Del Rey.

"The detatls of the discussion in this section have
been drawn from Rood and Warren (1974).

-5-



Marina was completed and as moorage facilities were filled.
Because the region's only harbor expansion capacity seemed
to be at Dana Point, far at the south of the urban area,
and at Ventura Harbor, on the northwest fringe, boaters
began calling for the construction of new harbor facili-
ties at Tocations closer to the urban core. Unfortunately,
specific suggestions for sites, such as at Paradise Cove
west of Malibu, were met with vocal oppesition from non-
boating users of the sites and nearby residents,

At the time this study and the associated analyses
were initiated, the question of the need to construct new
recreational harbors in the Los Angeles metropolitan area
seemed to be an issue of importance to many concerned with
the development or conservation of the urban coastline,

It was of interest, therefore, to examine the arguments
Teading to the conclusion that there was, indeed, a con-
tinuing need for the construction of new harbor facilities.
At present, it may be the case that the general economic
decline of 1974-75 and the shortage of long-term loan
funds available for large-scale municipal construction
prejects have dampened interest in harbor construction.
If, however, there is5 a resurgence of interest after the
Tong-awaited economic revival, this study will prove to be
a helpful addition to the sources of information used to
assess the importance of new recreational boating facili-
ties construction.

1.3 A Methodological Note

The methodology adopted here ijs the application of
social scientific analysis to the study of a specific
urban public policy issue: the identification of the
efficiency and equity concerns in the allocation of State
water resources suitable for recreational boating among
the primarily urban residents of the State. In particular,
the study concerns the investigation of temporal and
Spatial choices of recreational boaters and of those who
Provide services for their use; in consequence, it is
approeriate to work within an economic-geographic tradi-
tion.

%As a consequence of choosing this particular inter-
disciplinary blend, it becomes necessary to use terms as
normally used in economics and geography. For example,
"demand"™ is to have the economist's meaning of “the mathe-
Matical relationship between the quantity of a good which
1s purchased by a consumer and the set of variables
determining his choice”; these variables include his in-
Come, the price of the good, and, in principle, the

-6-



The discipline of economics is often called upon to
provide both positive and normative analysis of social
situations: it may be used either as a basis for describ-
ing the economic behavior of a system or as a way to de-
duce appropriate policies for manipulating the parameters
thought to define a social system in order to obtain de-
sired ends, Within the last 30 years, economics, especi-
ally the subdiscipline of microeconomics (“price theory"),
has been Targely reformulated so that it may be presented
as a series of mathematical theorems deducible from a
small set of axioms about the choice behavior of economic
agents. To infer policy implications within an economic
context or to define the behavioral aspects of a particular
economic system, it is necessary to specify mathematically
the structure of the system and then, by way of a theorem,
to deduce the system's behavior.’

prices of all other goods; "demand" also has the second
meaning of "market demand" which refers to the relation-
ship between the market price of a good and the total
quantity of the good purchased by all consumers. In prin-
ciple, market demand is obtained by some suitable aggre-
gation of individual consumer demands. Market demand thus
may depend on the preferences of individuals and also on
the distribution of resources and income among them. The
term "supply" also has individual and market meaning: it
can mean eijther "the relationship between the qguantity of
a good offered for sale by an individual producer and the
price offered" or "the relationship between the total
quantity of a good which would be offered by all producers
in a market and the price offered." The term "space" is
used in either the physical-geographic sense of the one-
two- or three-dimensional space in which real objects are
located or in the mathematically analogous sense used by
economists: a “commodity space" is a multidimensional
space spanned by the set of all possible commodity bundles
available to the consumer (for a formal analysis of the
theory of the consumer, see Intriligatar, 1971, Chapter 7),
"Region" is used to imply a closed subset of a {multi-
dimensional) space; the words "area" and "subarea" are
used, according to convention, as synonyms for “region,"

For an early explanation of the use of mathematics
in economics see Koopmans (1957).



statistical technigues, Policy recommendations, therefore
may be based on 50phisticated theory and crude summary
measurements; sometimes the reverse is truye, In the de-
tailed discussion of efficiency, a fairly elegant theorem
is presented to deduce policy options available to State
administrators; it is found, though, that the data avail-
able to plan for future efficient resource use is insyf-
ficient to produce acceptably precise predictions. On

the other hand, in discussions of €quity in resource al-
location, economics offers 1itt1e theoretical guide to the
State policy maker; in this situatian, however, availahle
data is quite adequate, using geographical techniques of
modelling spatial association, to measure the importance
of income and geographical location in determining access
to boating recreation,

This study, then, has been shaped by the double re-
quirement of placing the economic and geographical analysis
into a public palicy framework, 1t has been a further
aim, moreover, to show that the particular public policy
focus and the subsequent choice of social-scientific

to be subject to professional criticism from the standpoint
of the selected discipiines. The choice of scfentific
style may be evaluated, in turn, in terms of the relative
precision it affords decision-makers 1in distinguishing and
thoosing among the various policy options discussed. !

**Conformance to the prevafling academic norm that
analysis should be reported 1n the disinterested style
often serves to obscyre the extent to which policy analysis
1s a highly personal task. It should be clear, though,
from this methodological discussion that the selection
of theoretical tools is to some degree arbitrary and
idiosyncratic to the investigator's style and purposes;



1.4 QOverview

The following chapter introduces the concept of a
public good to serve as a description of the State's water
resources suited to recreational boating. It also defines
the idea of a private good to describe recreational boating
equipment. The question of efficiency is examined in term:
of a microeconomic theorem of Sandmo {1973) which deduces
the optimality conditions in a system in which a State-
managed public good, subject to congestion, is being used
by many consumers each of whom is also using his own
private good. The optimality conditions are seen to lead
to several options for State intervention; in particular,
however, it suggests that, if the State is to plan for
efficient future use of the resources under consideration,
it must be able to predict the aggregate future demand
for recreational boating.

The second chapter also presents a discussion of
equity although in a less formal fashion; attention is
given to the variety of ways in which the State's popula-
tion may be partitioned when considering distributive
guestions. The equity issue is reduced so that it in-
cludes only geographical equity (relating residence
location to water resource location) and income equity
(relating the relative access of different income groups
to water resources).

The third and fourth chapters constitute the em-
pirical contribution of the study. The third raises the
question of methodology in the prediction of future demand
for recreational boats. It suggests, as determinants of
changes in boating stock, several factors--prices of boats,
income, supply of installment credit, and regional dis-
tribution of facflities--all of which should be explicitly
considered in projecting future demand. It is found,
though, that a thorough search for suitable California
time series data yields insufficient information to esti-
mate the parameters of a reasonably specified model.

Chapter 4 reports an investigation of the equity
issues raised in the second chapter. The method models
the probability that, at a particular time, a family will
choose to purchase a boat. Choice is assumed to depend on
the income level of the family, the distance between the
family's residence and the nearest boat recreational

usually from his viewpoint, success or failure depends on
the extent to which he is able to prove, to his own
satisfaction, what he had already set out to show.
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facility, and the size of that facility. The technique
introduces a logistic formulation of the probability of
boat ownership using, as dependent variables, the "“Jogits"
of the per family ownership levels as they vary across

the 325 2ip code levels in the Los Angeles metropolitan
region. As source of data on independent variables, the
model uses published facilities stock data, income data
from the 1970 Census of Poputation, and calculated
strajghtline distances between zip code areas and recrea-
tional boating sites. The results of Chapter 4 suggest
that the spatiai distribution of recreational boats and,

by implication, the spatial distribution of access to the
State's water recreational resources, can be best explained
by the spatial distribution with respect to facilities of
the middle income and upper income groups in a metropolitan
area.

which are of interest byt are peripheral to the main
discussion. Appendix A presents an outline of the
theorem discussed in Chapter 2. In Appendix B there is
a description of the method of preparing the information
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CHAPTER 2
EFFICIENCY AND EQUITY: THEORETICAL ANALYSIS

This chapter provides an elaboration of the policy
questions facing the State of California in its manage-~
ment of coastal and inland waters. The State must plan
for and maintain efficient use of its resources and also
maintain what is to be considered an equitable distribu-
tion of access to the recreational sites., The analysis
presented explicitly treats the fact that while the State-
owned resource may be used by many persons at the same
time, boating access requires that each boater provide for
himself, either by purchasing or renting, a boat.!

2.1 A Classification of Recreational Goods and Services:
The Distinction between Public and Private Goods

Economists make a useful distinction between those
goods and services which are "packageable” and can be con-
sumed by one individual to the exclusion of other individ-
uals, and those which cannot be easily packaged and which,
if they are provided for the use of one person, may usually

'In this study there is some ambiquity about
whether the individual consuming unit is a person (that
is, a man or a woman), a household or family unit, or
some other small group of acquaintances. 1In the theo-
retical analysis of efficiency of this chapter, the
“consumer" is not specified as a person or a family and
can be considered as either. 1In the empirijcal analysis
of Chapter 4, it is assumed that only family units pur-
chase boats; this is justified in the mapping appendix,
Appendix C, where it is shown that the distribution of
single individuals in the metropolitan area is such
that the ownership of boats is low where the numbers of
individuais is high.

A grammatical point has arisen in discussion of
the drafts of this report. For simplicity in presenta-
tion, the boater 1s considered here to be a mate (and
therefore a male family head)., While i1t is the case
that most boaters may be males, it is not invariably so,
Thus, the use of he/him/his is to be read as implying males
or females. See also the discussion of Section 2.3.3,

-11-



be consumed at the same time by other persons. Goods which
may be packaged are said to be “private" goods and non-
packageable goods are called "public" goods. The classic
example of a public good is "national defense." A boat
is an example of a private good; in a literal sense, it
may be placed in a large box. More precisely, the rights
to consume the services of a particular private good may
be held by a single individual, and other persons may be
excluded from enjoying those services. The distinction
between "public" and "private” is made according to tech-
nology of consumption and not according to the status of
the owner of the resource.

Krutilla and Knetsch (1971), in discussing outdoor
recreation economics, point out that much outdoor recrea-
tion is resource-oriented by which they mean that it is
often associated with immobile types of resources such as
lakes, seashores, and mountain ranges. These resources
are often unique and are usually constrained to being
public goods. On the other hand, many other forms of
urban recreation--watching movies or concerts, attending
sporting events, and watching television--involve the con-
sumption of goods which are easily packaged. These forms
of recreational activities usually require capital and
labor resources which are more mobile and, therefore, may
be Tocated more efficiently with respect to market demand.
Krutilla and Knetsch call these latter activities "mar-
ket-oriented." Complex systems of property rights have
been designed for both the efficient production and con-
sumption of market-oriented recreational goods and ser-
vices and for the protection of equity of all involved.?

In the context of resource-oriented recreation, an
important insight about coastline regions and lake-frontage
is that these regions represent the interface between re-
sources for which markedly different systems of property
rights have been designed. On the landward side of the
boundary of the seashore or lake, the rights to small
parcels of land may be bought or sold in market transac-
tions. The water-body, whether a lake or the ocean, repre-
-sents wore closely a common property system, the owner-
ship of which is usually vested in the public-at-large

~and which is usually managed by a combination of State and
Federal agencies (Harrison, 1973). 1In pointing this out,

- 2For examples which come to mfnd easily, consider

7. the equity law covering the production and dissemination
. .. of television programs, movies, football games, horse-
", " racing, and gambling of al! kinds.
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Harrison suggests that the sharp discontinuity in property
rights systems has been responsible for the intense argu-
ment over proper management of coastal areas and large
inTand lakes. Experimentation in the design of innovative
land-management instituticns has often been the outcome

of these disputes.’

Complicating the formation of urban public policy
in many important situations is the complementary nature
of certain public goods, often unpriced, and associated
private goods which may be often high-priced. For example,
in order.to use a freeway, by definition a zero-priced
good, it is first necessary to purchase or rent an auto-
mobile or to rent space on a bus. Similarly, if an in-
dividual wants to use the public services of a Jake or
the ocean-front for fishing, cruising, or sailing he must
first purchase or rent a boat.

2.1.1 Private Consumption Goods

It may be considered that an individual does not
consume public goods but that rather he produces "final
consumption goods." For example, he produces a "journey
to work" using the public services of a freeway, the
private services of an automobile, and his own time as
inputs. In a similar way, it may be considered that a
boater produces a good called a "boating recreation day"
using the services of a boat, a private good, and the
public services of a lake or the ocean-front. From this
perspective, the individual is considered to be a cost-
minimizing firm providing goods for his own consumption
as a utility-maximizing consumer. As a producer, the
individual boater is concerned with possible changes 1in
prices of any of the inputs to final consumption goods.
It is usually the case that he perceives the direct cost
gf using the State-managed water recreation resources to

e zero.

Some, but not all, recreational boating facilities
in southern California and elsewhere have been designed
not as recreational sites but rather as storage facilities
and as access points for recreational boats sufficiently
large to be safe on the open ocean; not all boaters have
equipment suitable for obtaining benefits from the in-
creased access. Other recreational facilities provide

‘California offers the examples of the San Francisco
Bay Conservation and Development Commission; the Tahoe
Regional Planning Agency, and, more recently, the Califor-
nia Coastal Zone Conservation and Development Commissions.
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access to inland water-bodies which may be used by owners
of small power boats and rowboats but are inaccessible to
owners of boats which are too large to be transported
easily on land. The distribution of benefits from the
provision of access to either the coastal or inland water
bodies is restricted to those who own or rent the suitable
recreational equipment,

At any time, the number of s1ips and moorage spaces
and the number of launching ramps serve as effective limits
to the total level of access to the ocean or inland water
recreation sites. The number of slips and ramps are, then,
important indicators of the limits of total seasonal con-
sumption of "recreational boating days." It is therefore
possible that increasing or decreasing the price of
using slips or ramps may be a useful device to control
the degree of access of boaters to the ocean or the
inland waterways.

2.2 Efficiency in Management of State KWater Resources

Efficiency in production is one of the important
public policy issues of interest to the State in the
development of management practices concerning its water
resources suitable for recreational boating., Efficient
use of a public resource requires that it be used at some
desired level of congestion. This may seem to be a para-
doxical requirement; however, it is clear that the minima)
level of congestion which could be used as a policy para-
meter is the maximum level of use at which no boater per-
ceived unwanted interaction with surrounding recreation-
ists. Use at less than this level is necessarily inef-
ficient from an economic standpoint for, then, if one
more boater were to begin recreating on the particular
water resource, all the additional costs would be borne
by the newly arrived boater, and these, 1t is assumed,
would be less than his perceived additional benefits,
Further, it can be seen that the level of desired con-
gestion could be higher than this minimum if the addi-
tional benefits of an additional boater were less than
the total additional costs, including the congestion costs
Perceived all the boaters using the public resource. In
Practice, definitions of non-congestion vary from person
to person. This may not be an important problem 1n the
management of those public resources, such as freeways,
for which the tastes of consumers can be considered to be
quite similar; in these cases, it may be easy to find
“objective" methods of measuring the existence and size
of congestion costs. On the other hand, the perception
of congestion in recreational resources may differ widely
because of wide divergences in the tastes and expectations
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of users." However, although the selection of an
appropriate method of measuring congestion may not be
easy, the State must do so, and then it must choose a
level of congestion which is to be considered optimal.
Once this measure has been chosen and the standard Tevel
of congestion decided upon,® the State must choose policie
which maintain this standard.

“This rather abstract phrasing obscures the real
differences between, say, a transportation link (such as
a section of freeway) and a recreational resource. It is
important to understand something about what people do
when they recreate and why they do it. Two methods may
be suggested: 1t is possible to watch people as they re-
create and see how they do it (this method of observing
and analyzing the behaviour of people in public places has
been presented in several books of Goffman (e.g., 1971));
another way is to ask people what they think. Stankey
{1971) has used the Tatter method in interviewing wilder-
ness users to find variation in user definition of the
carrying capacity of Federally managed, outdoor recreation
resources. His conclusions are in part: "“Solitude is
expected by most users...most visitors rejected the idea
that meeting other parties was an enjoyable experience...
conflicts exist between hikers and horseback parties.
Hikers tend to be 'purists.' The conflict was largely
one-sided; horseback riders did not strongly object to
hikers, Hikers, however, indicated conflicts with parties
traveling with stock...85 percent of the canoeists were
purists who strongly resented parties using outhoard
motors.

“Indirect controls (i.e., modification of wilderness
infra-structure, manipulation of access) were more favored
than direct controls. Horseback riders were more opposed
than hikers to the elimination of trails. Both canoeists
and motorboaters favored leaving portages rough; however,
motorboaters opposed blocking off access roads to wilder-
nesses.”

"The State may choose to have different levels of
congestion at different times at the same place because
of daily, weekly, or seasonal patterns of use. The State
may also choose to allow different levels of congestion
at peak periods in order to promote use of its public
resources at times at which there is no congestion. For
a discussion of the peak period problem as a point of
similarity in the management of highways and recreation
resources see Goldin (1972).
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is section presents a review of egonom1c_ana1ys1§
whichT?e:ds to thepidentification of policy options avail-
able to the State in the management of a pub]}c_rgsource
over which it has monopoly control. One poss1b1!1ty op-
tion is to consider some other distribution of rights to
the water resources: they could be parcelled up in some
manner and Teased or sold, the property rights the(eafter
being allocated by a market system.® This option is

®The chaice between systems of property rights is
often made according to the test of whether exch§nge§ of
rights are more or less Tikely to be "Pareto optimal” by
which it is meant that transactions do not leave any party
feeling worse off. It can be shown that in a market for
private goods, in which there are infinitely many bgyers
and sellers, and in which there is perfect information
about all prices offered and about all goods, all agents
will be price takers (that is, all prices will be set
according to the activities of all agents), and all trans-
actions will be Pareto optimal., It can also be shown
that in this system, all resources will be used efficiently
{see for example, Intriligator, 1971, chapter 10},

Seeking Pareto optimality only within competitive
markets seems to limit unnecessarily the range of policy

Structure (a fine example, in a democratic state, of a
public good) which is to allow the system of production
and consumption of goods and services. It is not clear
that in the setting up of any new property rights system
(in which there may be Pareto optimal transactions) there
may not always be non-Pareto optimal reallocations of re-
sources. The history of most countries, including the
United States ang most other former British colonies,
provides many cases of non-optimal changes on the intro-
duction of new systems of property rights.

The production of football games in England provides
a8 useful recreatjonal example. The modern game of Soccer
wWas invented during the latter Part of the nineteenth
century and unti) after the Second World War it was almost
exclusively 4 working-class game. The game was formalized,
popularized, disseminated, and produced by working-class-
based clubs, After the war, Nationa) recreational policy
led to the increased subsidy of footbal] stadiums, the
introduction o week-night games, and later, the Promotion
of international football matches, These trends allowed
the development of profit-oriented corporate ownership of
teams. Taylor has convincingly arqued that recent examples
of field incursions during footbal games (characterized in

the national and international press as "hooliganism®)
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1gpored in this analysis,’ because, as will become evident,
this study is restricted to making empirically based public
policy recommendations which are pertinent to the current
system of resource ownership.

‘ A derivation of the conditions for optimal produc-
tion of a private consumption good using a public good
input and a private good input has been undertaken by
Sandmo {see 1973). His analysis is outlined in mathe-
matical form, following closely his presentation, in
Appendix A, His analysis uses conventional microeconomic
techniques but specifies that each individual’s utility
function is dependent on final consumption goods (e.g.,
"recreational boating days"). The final goods are pro-
duced according to a production function which depends not
only on the complementary private goods (e.g., a boat, the

have instead been real or symbolic attempts by working-
class men to reassert control over the production of the
sport (Taylor, 1972).

’This is not to say that it was not possible to have
considered the possibility of setting up different property
rights systems for the management of the State’s recrea-
tional water resources. There has been significant experi-
ence with proposing and initiating new systems of property
rights for the management of water resources which are
subject to pollution through overuse by several users,
Milliman (1955) discusses the simplest case of a municipal,
natural, underground reservoir being over-used by two ad-
jacent city corporations in the Los Angeles urban area.

The introduction of property rights to water and the use
of pricing led to the establishment and maintenance of an
agreed upon level of pollution in a Pareto optimal manner.
For a discussion of a similarly successful experience in
the managment of a more complex distribution system see
Weschler (1968). For a view of a set of city corporations
in a large metropolitan area as independent entrepreneurs
in a market for the distribution of a wide variety of
geographically contained urban goods, public goods, and
services see Ostrom, Tiebout, and Warren (1961) and Warren
21964 . More specific to recreation, Anderson and Bonsor
1974) compare the situations of unique and non-unique
recreational resources subject to congestion and suggest
that non-unique resources might best be managed by intro-
ducing a market mechanism with profit-maximizing manage-
ment; a unique resource must necessarily be managed as a
monopoly, and they discuss the different distributionatl
effects of perfect price discrimination and nominal

pricing of access.
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boater's time}, but also on the level of consumption of
the public good input by all other consumers. In this
way it is possible to consider the effects of "market
failure" by assuming that each consumer's use of the
public good has a congestion effect upon each of the
other users.

The conditions for optimality in production of
final consumption goods are obtained by maximizing an
individualistic social welfare function® subject to the
production possibilities of the economy. Therefore, the
welfare function is also a function of the consumer’'s
production function for final consumption goods. Fach
production function depends on the quantity of the public
good, the quantity of the private good, and the level of
consumption of private goods by all users in the economy.
Sandmo shows that, in the model in which the external ef-
fects are negligible, competitive behavior in the market
for the private goods leads to a Pareto optimal allocation
of private goods for each level of provision of the publiic
good and for any initial allocation of resources., If
congestion externalities are not insignificant, however, a
competitive equilibrium in the private goods market is not
Pareto optimal, although the allocation ylelding maximal
welfare fs. To reach the maximal welfare allocation it
is necessary that the price of the private good to the
consumer be higher than the price of the private good to
the producer (of the private good). Thts has the effect
of requiring the price of the consumer's "private consump-
tion good" be equated with his true marginal cost of pro-
duction including not only the marginal cost of producing
the private good input but also the marginal cost he im-
poses on all the users of the congested public good.?®

®By using the construct of a social welfare function,
Sandmo (and, consequently, this analysis) parts company
with the "property rights--public choice" school of
analysis. For a recent review of the public choice liter-
ature see Furubotn and Pejovich (1972). For an
tntroduction to the public choice approach to urban
Public polfcy analysis see Bish (1971). PBut see also
Goldberg's critique of the "peculiar normative bias"
of the public choice theorists (1973).

*"Marginal® cost is defined as the additional cost,
at a given output level, of increasing the level of output
by one unit; it is the first derivative of cost as a func-
tion of output level.
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The optimality conditions lead to the identification
of the following policy options available to the State in
managing the public good at a level of congestion it has
set as standard. In the case of too much congestion the
State may:

1. Raise the price to the consumer of using
the public good input to the private
consumption good, or

2. Increase the supply of the public good
which is being congested.

On the other hand, if the public good managed by the State
is underutilized--that is, used at less thanm the desired
carrying capacity--the State may attempt to promote its
more effictent use by:

1. Lowering the price of access to the recre-
ational resource, or

2. Decreasing the supply of the public good
which 1s being underutilized.

The State may also intervene in controlling the access
of individuals to the private ?ood used in the production
of the final consumption good.*?

This analysis may be applied to the discussion of
State recreational boating policy. Since launching ramps
and s1ips are technologically effective access devices to
water bodies, their supply (that is, the quantity of slips
or ramps provided at given per-unit prices) becomes a
useful policy tool for adjusting the per-day cost of using
the State's public (that 1s, collectively consumed)} water

. '®The point 1s made by Sandmo: if the supplier of a
public good also has access to the associated private good,
then he can exclude consumers from the benefit of the given
supply. Licensing of automobile drivers allows the State
to restrict access to highways and roads to a certain
skill/age/law-observant segment of the population; this
point is not lost on boating organizations. There may be
other important impediments to the acguisition of the
private goods required to enjoy State-provided public
goods: see Weschlier and Warren, 1972, for a discussion of
the importance of time, education, and psychic costs in
limiting access of many groups to public goods and ser-
vices and to the privileges of citizenship,
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resources. The State also has the option of increasing
the supply of the public good directly by producing new
recreational water resources, a usual by-product of the
construction of new reservoirs.

The State also has the option of intervening ip the
level of access of individuals to the private good inputs,
There are several options available: The State may Iqwgr
the costs of construction of new boats (e.g., by subsidi-
zing directly the boat construction industry}; the State
may lower the cost of boat rental services by subsidizing
private or public producers in the boat rental market; as
noted, the State may license boat operators making it more
expensive (perhaps prohibitively so, for some persons} to
operate a boat.

2.2.1 State Policy on Promoting Efficient Use
of Recreational Water Resources

Since the late fifties, the State of California
policy on boater recreation has been consistent and posi-
tive;, it may be assumed to have had, in large part, the
aim of promoting efficient use of its coastal and inland
water resources. The State has acted (in several ways)
to lower the price of access to the water resources it
manages. It has allocated funds towards the construction
of some of the new recreational harbors and has under-
written or provided low-cost loans for the construction
of many boat launching ramps., In addition, the State has
acted to minimize some of the more egregious forms of
congestion by promoting boat safety courses for new
participants; 1n so doing, it has not only saved 1ives
and prevented injury but also has raised the recreational
carrying capacity of each existing body of water. The
State's mandatory registration system Erovides Tow-cost
identification service for boat-owners'! as well as a
source of individual and 3ggregated statistics available
for county assessors, private insurance and boat sellers,

'1The State's registration fee of $3 1s so low that
in 1975 many thousands of boaters caused havoc at the
Department of Motor Vehicles by unnecessarily matling 1in
the additional $1 late fee (Los Angeles Times, 1975).
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banks and credit agencies, and members of the general
public.??

In addition the State has undertaken or commissioned
several research and inventory projects during the last
fifteen years.!® The results of these projects have
been, in many cases, widely disseminated and have formed
the basis of much State and local planning for boat
recreation. The best known and most sophisticated of
these studies is the Leeds, Hill and Jewett report {Cali-
fornia, 1974), a comprehensive study which was used
during most of the 1960's and which was recently updated
by Arthur Young & Company {(California, 1973). Each of
these studies has contained extensive information to
estimate present and future demand and supply of boating
facilities.!® But see also the various other State

'2Data on an individual boat may be obtained within
a minute or so by law enforcement agencies. County asses-
sors are provided with monthily updates of l1ists of infor-
mation on boats located (stored) within the county.
Edited 1ists of information on boat and owner address in-
formation for boats currently registered in a county are
available from the DMV at 25 cents per record. Extended
information on boat, registered owner, and legal owner
may be purchased from the DMV at $2 per record (access
time for the general public is about 15 minutes at DMV
branches). A complete file of a)l current and lapsed
registration records is maintained by the DMV; a copy of
this Master Vessel Registration File was made available
for this study at no cost (analysis of this file forms
the basis of this investigation).

'3The State allocates a proportion of gasoline taxes
to a revolving fund for use in managing the Department of
Navigation and Ocean Development and in providing facili-
ties construction financing.

1*The Leeds, Hi1l and Jewett, 1964 report, "Cali-

fornia Small Craft Harbors and Facilities Plan Comprehen-
sive Report,"” covered the following tasks: making an in-
ventory of existing boating facilities for recreational
and commercial purposes; the collection of data or planned
facilities; the evaluation of boater patterns of recre-
ational use and the existing demand for boating facilities;
the determination from gquestionnaire results, from popula-
tion projections, and from levels of boat ownership, esti-
mates of future demand for boating facilities; the esti-
mation of cost of planning, construction, operation, and
maintenance of boating facilities. The report is very
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reports (California, 1958; 19593 1960; 1961; 1966; 1968;
19703) as well as the very informative "Final Report on
the State Gasoline Tax paid on Gasoline Used in Propel-
ling ?oats During the 1971 Calendar Year" {(California,
1972b),

Khen the State intervenes directly in the provision
of harbor, moorage, and launching facilities, it also takes
on the additional problem of ensuring the efficient
management of the new physical plant. Slips and launching
ramps must usually be sturdy in construction and therefore
very durable; the construction of a new harbor is likely
to involve a very long lead time. At the time a harbor
project is initiated, the State should have confidence
in its prediction of aggregate demand for the water re-
sources for at least a decade thereafter. To do so, it
must have some indication of how the residents of the
State are likely to decide for or against boating in the
fairly distant future. Unfortunately, the State's usual
method of projecting future recreational boating demand--
the extrapolation of time trends in per capita ownership
of boats--takes 1ittle cognizance of how boaters might
actually weigh the decision to participate. In the fol-
lowing chapter this empirical question of future demand
projection is explored in some detail and the possibility
of using an alternative estimation method, some formula-
tion of a stock adjustment model, is assessed.

The efficient management of the State's public re-
sources is not the only function of State government,
however, Of at least equal importance is the concern for
equitable distributions of resources among the different
subpopulations within the State's jurisdiction. The con-
cept of equity involves notions of relative deservingness
and is not one for which the theoretical structure of
economics allows recommendations as clear-cut as those
dealing with efficiency in resource allocation. Instead,
as is to be done here, it is usually Teft up to the polit-
1cal processes of legislation, adjudication, and manage-
ment, to define explicitly or implicitly the allocation of
resources to be considered equitable at any time. Given
the desired distribution, economic analysis can make some
estimate of the gap between the existing and the desired

sophisticated; however, its future demand estimation is
not so well done as some of the other tasks, partly as a
result of lack of data and partly because of non-economic
use of 1deas of demand; the criticism of its use of time
trends in boat ownership levels to predict future levels
of ownership forms the basis of the next chapter.
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distributions.!® State of California boating pelicy
seems to have considered equity in access to resources
only in the limited sense of equal access among the popu-
Jations of different regions of the State. The next sec-
tion suggests some further issues of equity which might
concern the State in forming recreational boating policy.

2.3 Equity Problems in the Management
of State Recreational Resources

In a discussion of equity issues arising in the
State's management of its water resources, it is possible
to consider several ways of partitioning the population
into subpopulations among which the resources may be al-
Tocated. Examples of such partitions are those concerning:
geographical equity, or the appropriate division of re-
sources among the geographically dispersed subpopulations
of the State; intergenerational equity, or the division
of resources among succeeding generations of residents of
the State; income equity, or the division of resources
among groups of differing income; age equity, or the
partition among different age groups at a particular point
in time; ethnic or racial equity, or the division among
members of different ethnic or racial groups; and sex
equity, the division or resources among males and females.
The political question to be resolved in each case is:
what is to be accepted as the correct distribution of
resources among the selected partitions of the population?
When that judgment has been made, the questions to be
answered by the policy analyst become: what is the
existing distribution of resources, how does this differ
from the desired distribution, and what policy tools can
be used to move toward the desired distribution?

2.3.1 Geographical Equity

Obtaining the correct distribution of water resources
among geographically dispersed subpopulations in the State
of California has been the basis of some of the most im-
portant policy decisions in the State's history. From

'SAs Rivlin has pointed out, economics does not yet
provide much in the way of policy recommendations for
reaching some desired redistribution of wealth or income
(1975). It is also the case that efficiency and equity
often run counter to one another; for a discussion of the
redistributive effects of introducing pricing of a pre-
viously unpriced good, see Huszar and Seckler (1974).
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the perspective of geographical equity, it may be suggested
that the massive California State Water Plan has been a
successful attempt at redressing the supposed inequitable
distribution of natural water resocurces among the residents
of northern California and of southern California. While
State water policy has been concerned more with the use

of water as an input to all commercial, manufacturing,
agricultural, and household production, it is also true
that State policy makers have weighed the interests of
residents of different regions and counties within the
regions (see, for example, California, 1973). At present
the measure used by the State in comparing the needs of
different subareas of the State is either "slips per boat
registered in the subarea and requiring moorage" or "ramps
per trailerable boat registered in the subarea." The
Arthur Young report recommends that the State set policy

in the following way (California, 1973, p. 11):

1. Berthing facilities are required for all
registered boats above (X) feet in length
and all documented vessels,.

2. Launching lane capacity is required to
provide all boats under 18 feet in
length with a utilization rate of (Y)
launchings per year assuming 25
launchings per boat per year.

The Department of Navigation and Ocean Development
should establish the values of X and Y for each
region in the State as a matter of policy. This
determination will establish a clear and con-
sistent definition of demand.

Such a policy, in the terms of this study, would
establish a definition of supply of facilities rather
than demand for them. It {s clear, though, that the’
selection of an appropriate norm to serve as a basis
for selecting the values of X and Y would be arbitrary.
Before setting the norm, other equity issues, including
those to be discussed next, should be considered.

2.3.2 Intergenerational Equity

Intergenerational equity is an important focus of
much of the recent interest in natural resource allocation
policy. The question of conservation is often phrased in
terms of this concept: are we going to bequeath to our
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grandchildren a rich or poor, beautiful or ugly, complex
or simple, natural environment? The perceived inability
of traditional land and coastal management agencies to
consider this problem has motivated many of those who
sought the formation of the new California Coastal Conser-
vation Commission.!® Since the consumption of resources
usually requires irreversible changes ip their form,'’
intergenerational redistribution is an important conse-
quence of any chosen present-day resource allocation de-
cision. The construction of massive recreational harbors
such as Marina Del Rey is not without the implication of
narrowing the choices not only of present but aiso of
future residents of the Los Angeles region.

2.3.3 Social Equity

The remaining resource partitions, involving age,
sex, income, and ethnic or racial equity, may be brought
under the rubric of "social equity.” The paucity of dis-
cussion of social equity in the coastal zone management
literature has been noted by Dickert and Sorenson (1974).
In other contexts, at the levels of Federal and State
policy-making, the distinct questions of social equity
have been dealt with explicitly and are quite familiar,
Important Federal and State policy addresses the questions
of income redistribution, the proper provision of facili-
ties and services for the aged, and discrimination with
regard to race or sex in the housing and labor markets
and in the provision of public education.

léFor an insider's view of individual motivations
and political style of the coalition of organizations
which orchestrated the successful passage of the new Cali-
fornia Coastal Law, .see Janet Adams' (1972) article "Pro-
position 20--A Citizen's Campaign." For a sociological
analysis of the Sierra Club, one of the largest institu-
tional members of the coalition, see the paper by Perry,
et al (1975), "The Organizational Consequences of Competing
Ideologies: Conservationists and Weekenders in the Sierra
Club."

17Efficiency in production in economics, involving
the idea that physical inputs are changed in the production
of an output, always involves inefficiency in the thermo-
dynamic sense. For a detailed discussion of the implica-
tions of this observation, see Georgescu-Roegen (1975).
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ranging in price from 3 few hundred dollars for a smalil
rowboat, to hundreds of thousands of dollars for the
Targes@ Tuxury yachts. The importance of available income
in limiting access to boating recreation must be considered
if the State is to consider equity among income groups in
the distribution of its coastal and inland water re-
sources, 1 B

The relative access of different ethnic or racial
groups 1is considered in this study to be of secondary
importance. It ijg drgued here that the important and
well-documented traditions of housing and Tabor market
discrimination have had the secondary effect of Timiting
minority group access to Tocations distant from ghetto
areas. On the other hand, it is also true that Tow income
Whites are restricted from certain activities because
their level of geographical access 1s Tow and the invest-
ment required is too high. Thus, 1t is the low income of
the minority population rather than direct discrimination
which s considered responsible for the observed 1low par-
ticipation rates of Black and Spanish Heritage families in
recreational boating.!®

'*Further problems arise when the State is engaged
in providing recreational opportunities to residents of
other States or Countries. See, for example, “Conflicts
among Recreational Resource Users--The Case of Non-
Canadian Participation in the Regional Sport Fisheries of
British Columbia and the Yukon" {Sinclair and Retd, 1974),

'%See Symonds and Weschler (1972) for an analysis of
the results of interviewing boat ramp users at the
launching sites at Marina Del Rey and Lake Castaic Reser-
voir. The analysis shows that the mean distance traveled
to Marina Del Rey was 13 miles {standard deviation: 10
miles) and to Castaic 42 miles (standard deviation: 97
miles). The proportions of Blacks observed at the sites
were 2.4 percent (MDR) and 7.0 percent (Castaic). The
proportions Spanish were 1.2 percent (MDR) and 4 percent
(Castaic). In Los Angeles County, the proportion Black in
1970 was 10.8 percent and the proportion Spanish was 18.5
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Racial discrimination could be practiced by the
direct control of access to boat recreation sites; possible
discrimination situations are the sale of boats, the sale
of boat rental services, and the rental of 51ip and
launching services. Although in other places and at
other times these transaction points have been the loci of
racial discrimination against Black and Spanish Heritage
groups in American society, there is no indication that
they are so important at present.

The access of women relative to the access of men
may, as with the question of relative racial group access,
be subsumed under the question of inferior treatment of
the particular group in the housing, credit, and labor
markets. Also, there is strong evidence to suggest that
women are socialized to accept inferiority to men in
sporting and recreatifonal activities.??

percent. Note that about two-thirds of the observed cases
are expected to lie within 1 standard deviation of the
mean, which implies that the Marina Del Rey market area was
far more tightly constrained than was the Castaic market.
Notice also Maps C.4 and C.5 in Appendix C; these maps show
the relationship between the two Taunching sites and the
major concentrations of Blacks and Spanish Americans and
suggest that residents from the high-minority concentra-
tions would have to drive long distances to reach either

of the two sites. See also Symonds, Warren and Stailard
(1974) for statistics for the one-thousand-yard-wide juris-
diction of the South Coast Regional Commissfon (Los Angeles
portion} showing that the proportions of Black and Spanish
Heritage populations in this zone were 2.2 percent and

11.0 percent.

2°To the extent that the State intervenes in the
operation of the coastal land market as it underwrites the
construction of new recreational facilities, the degree of
racial, age, and gender redistribution of coastal access
becomes important as a State policy issue, It §s situa-
tions such as these that the Dickert, Sorenson article
(1974) address. The redistributional aspects of the
development of Marina Del Rey are not lost on private
agents in the coastal zone development process, The Se-
curity Paciftc Bank, in an article characterizing Marina
Del Rey as an "example of what private and public organt-
zations can accomplish," notes that Marina Del Rey has
“attracted a wide variety of businesses which are oriented
to the area's residents and boat owners which are, on the
average, younger and more affluent than in Los Angeles as
a whole" (Security Pacific Bank, 1975); for documentation ;
?f thiir assertion, see Symonds, Warren, and Stallard, i

1974).
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To summarize, it has been argued in this section
that the State needs consider only one issue in its concern
for a socially equitable distribution of its boating recre-
ational waters: race, sex, and age questions can be sub-
sumed under the problem of defining and maintaining the
distribution of access among different income groups.

2.4 Summary

This chapter has addressed two distinct sets of
policy issues confronting the State in managing its
coastal and inland water resources., The State should
make policy concerning the efficient use of the resources;
that is, 1t must ensure use of the resources at the de-
sired level of congestion. There should also be policy
concerning the equitable use of resources: the State
must ensure that the resources are distributed in some
fashion, specified as public policy, among its different
subpopulations.

Policy instruments available for obtaining efficient
use include pricing at access points and adjusting the
supply of water resources. The State may also exercise
options of intervening directly in the markets for private
recreational goods and services such as the markets for
boats and boat services. To plan for efficient future use,
the State must have some methad to predict future aggregate
demand for its water resources; it must predict the
purchasing and recreational behavior of jts population
at future times,

In the present context, the problem of equity re-
duces to the determination of the appropriate distribution
of access among spatia?]g distinct subpopulations and among
different income groups.2! To institute policies designed
to maintain or change a given distribution of access, the
State must be able to measure levels of access among dif-
ferent fncome and spatially distinct subpopulations. It
must also design policies which would alter levels of
access among different groups. Policy instruments to a-
chieve these goals include adjusting the relative costs of

2lReducing the problems of relative access to the

spatial and income partitions of the population simplifies
the empirical analysis of Chapter 4, Income and distance
can be used as {a priori) independent regressors in the
Spatial regression technique used to explain and predict
Probability of boat ownership; no other demographic data
dre needed. In this way, ft is possible to avoid some of
the “ecological fallacies" inherent in much spatial anal-
¥sis (see Hawley and Duncan, 1957).
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traveling to water resources and adjusting the supply of
facilities in different parts of the State. Changing the
level of access among income groups may be accomplished by
altering the relative supply of facilities suited to spe-
cific high or low cost boat design.
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CHAPTER 3

ESTIMATING THE FUTURE DEMAND FOR RECREATIONAL
BOATING: AN ASSESSMENT

+

In the previous chapter it was claimed that the
State should be concerned with the efficient management
of its coastal and inland waters. This required the
State to specify and maintain an optimal tevel of produc-
tion of "recreational boating days" by recreationists who
used as inputs both the State's water resources and private
goods such as recreational boats and time. Since the pro-
duction of these recreational days by the individual
boater was seen to require his interaction in a variety
of markets for boating goods and services, the State could
choose to intervene in any of these markets to maintain
efficient water resource use. Nevertheless, whether it
chose to do so or not, if the State were also to plan
adequately for future levels of recreational use, it had
to evaluate information on the activities of boaters and
other agents in these markets.

Present State recreational policy is based in large
part on future demand estimates which are simple extrapo-
lations of time trends in per capita boat ownership (see
California, 1973). There are two deficiencies in their
analysis: first, the data base for analysis consists of
only four points (1963, 1966, 1969, and 1972) over a time
period hardly longer than the extrapolation interval
(1972 to 1980); and second, there is no attempt to inte-
grate into the analysis any understanding of the factors
affecting boat ownership, factors which might be predeter-
mined or modified as public policy. A model is needed--
preferably an economic model--which could be used to pre-
dict future levels of ownership. Taking note that a boat
is a "consumer durable," such models might be found in
the 1iterature on the demand for cars, refrigerators,
television sets, and washing machines, all of which, as
are boats, are purchased for use over many years. In
this chapter, a particular form of demand model called
the "stock adjustment model" is introduced inductively
by way of discussing the factors which might reasonably
be expected to affect the decision to purchase a boat.
Available data series are presented to be used to assess
whether any reasonable specification of a stock adjust-
ment model could be estimated.
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In choosing boating as a recreational activity, each
boater responds to the availability of various inputs, He
1s concerned with the prices of boats, the availability
and location of boating facilities and water resources,
the time losses caused by facilities and water-resource
congestion, the quantity and distribution of on-site
storage, the durability of the boat, and the availability
and costs of credit in boat purchase. The first section
of this chapter describes, with a series of models, the
interests of boaters and other agents in the several
markets for the recreational inputs; second, data is pre-
sented on the spatial distribution of recreational boating
facilities and on the redistribution of storage of the
fleet as boaters seek suitable sites distant from their
homes; the third section displays data on durability of
boats, demonstrating the importance of the relationship
between the scrapping rate and the expected 1ifetime of
the boat; Section 3 also presents available data on the
use of credit in purchase and on the relationship between
sales of boats and scrapping rates.! In the fourth sec-
tion, a simple model to measure annual and per-trip costs
of boating 1s proposed. The model predicts reasonably
well the rental prices for boats and gives an intuitive
understanding of the relative importance of spatial access
to facilities in boat ownership and use, Finally, the
stock adjustment model is introduced, and it is shown that
there is insufficient data available to estimate with
satisfactory precision the parameters of this mgdel. The
chapter concludes with a brief discussion of the implica-
tions of this finding.

3.1 Simple Models of the Choices Facing Market Agents

It {s important to distinguish between the interests
of the various agents in the boating services markets,
Generally these markets are competitive. This section
presents models of the choices of boaters, boat seliers,
boat rental agents, stip and dry-storage rental agents,
launching and harbor managers, and lending institutions.
The models are acceptable to the extent that they explain
or predict actual behavior.

'Data for Sections 2 and 3 have been obtained using
the analysis of the Master Vessel Registration File. A
description of the categories of information on the File
and the methods used to prepare the File for analysis are
Presented in Appendix B.
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3.1.1 The Boater

The boater always has the choice of not owning a
boat. His choice, if he wishes to take part in recre-
ational boating, is based on whether the total costs of
boating are higher if he purchases a boat or if he rents
from someone else., In this study, it is assumed that a
boater does not find it practical to own a boat for less
than a full season because the buying and selling trans-
action costs are too high. Instead, each year, he calcu-
lates the total cost of owning and using a boat for the
whole year, divides this cost by the number of days he
intends to use the boat, and obtains a daily "rental" of
the boat, If the per trip he calculates is less than
the daily rental price offered by boat rental agencies, he
then purchases a boat or retains the bogat he already owns.

The boater's decision about where to store his boat
depends on the relative cost of storage at different loca-
tions and upon the relative ease of access to recreation
sites which the particular storage location allows. Most
boat owners store their boats at home and transport them
by trailer to recreation sites; but boats longer than about
25 feet cannot be dry-stored easily and must be moored at
Or near a recreation site. The boater's decision about
when and where to use the boat depends upon the value he
places upon his own time spent traveling to recreate and
on the time actually spent on the water. For employed
persons, especially, time is valued differently at dif-
ferent times of the week: on weekdays a boater values his
time at his wage rate, while on the weekend it is valued
at some small fraction,

3.1.2 Boat Rental Agencies

The choices facing the operator of a boat rental
agency are based on his need to absorb all the capital and
maintenance costs of owning his boat stocks and, as well,
to cover the overhead costs of doing business. At the
same time, the operator must offer rental prices which are
sufficiently low to attract a profitable volume of business.
If a1l boaters wanted to recreate on every suitable re-
creating day, it would be unlikely that a boat renter
could survive because transaction and overhead costs
would make it difficult to offer a service cheaper than
owning a boat. Since, however, some boaters wish to boat
only occasionally, boat renters can survive in a market
for boat-equipment services dominated, perhaps, by private
boat owners,
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3.1.3 Boat Manufacturers and Boat Dealers

The choices facing the boat manufacturer are fairly
straightforward to model: he must build and sell suffi-
cient units at high enough prices to cover expenses and
produce a profit. Because the equipment isg durable, or-
ganized or unorganized markets for used boats may exist;
boat manufacturers may be in competition with existing
boat owners in the supply of units, New-bopat dealers may
also participate as brokers in used-boat markets.

It can be seen from the foregoing discussion that
boat owners, boat sellers, and boat renters do not have
identical interests. I[f prices of boats were to decrease
retative to rental overhead and maintenance cost, more
boaters would purchase boats, and the boat rental market
would shrink, Some boat rental agencies would go out of
business, If the boat stock reached a stationary ltevel
(perhaps defined in terms of avazilable water resources
and facilities) new-boat sales would decrease to the
lTevel of annual scrapping. If the per-trip costs of
owning and using a boat became too high, a boatowner
would sell his boat; alternatively, a potential boat-
owner would decide not to purchase one,

3.1.4 Slip and Dry-Storage Renters

The choices facing those who provide slips or dry-
storage facilities for rent are also based on profit-
maximizing., These entrepreneurs, whether private or
pubtlic, must set per unit storage costs at a level which
allows them to cover capital and labor costs. They compete
not only among themselves byt also with those boaters who
have the option of storing boats at home. Land and capital
costs must be covered by revenue from the sale of rental
storage services. Land costs vary markedly with the loca-
tion of the facility and consequently storage costs in
high density coastal regions are much higher than at
distant inland lakes. While the market for dry-storage
is likely to be strictly competitive, the market for
moorage may be subject to price-setting.

3.1.5 Lending Institutions

Lending institutions are involved at severalolevels
in supplying credit used in the production of boating
recreational services. Major financial institutfons have
supplied long-term Toans or have purchased revenue bonds
used in the construction of major harbor facilities {Rood
and Warren, 1974). It may be assumed that local banks
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MAP 2.1

CALIFORNIA BOATING REGIONS AND SUBREGIONS
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and savings and loan associations compete to supply credit
to small boating businesses. The State of California
maintains a revolving credit fund to assist cities and
counties in the construction of ramps and other launching
facilities. The data of Section 3.3.2 suggests that

in recent years banks and savings corporations have in-
creasingly supplied credit for new-boat purchases,

3.2 Spatial Distribution of the Fleet: Boater
Response to Geographical Dispersion of Water
Resources and Facilities Supply

The size of the recreational fleet and its distribu-
tion among the counties and regions of the State of Cali-
fornia has been of interest to State agencies since the
late 1950's (California, 1957, 1958, 1969), and since then
various data have been published to indicate regional
fleet and facilities stock levels (see, e.g., California,
19645 1966; 1970; 1974). On the other hand, only the
early study of Leeds, Hi1l and Jewett (California, 1964)
has measured directly the responses and attitudes of
boaters to changes in facilities supply. This study's
findings have been the basis of subsequent California
boat recreation poticy-making, However, other pieces
of indirect and partial evidence do exist, and they give
some clues about recent boater behavior and preferences
(see,}especia11y. the study of gasoline use, California,
1972b).

This section presents another smal) set of data to
indicate the inter-regional spatial preferences of boaters.
The data are based, in part, on the analysis of the DMV
Vessel Master File using the fact that each record on
the File contains indication of the owner's county of
residence and the boat's storage county,

The designation of regions to be used in summarizing
spatial distribution is arbitrary. The State of California
has used many such schemes for planning and administrative
purposes. It has been found, by experience, that it is
most convenient to follow county lines in designating
regional boundaries. The regions and subregions used
here were chosen to reflect similarities in levels of
urbanization, the homogeneity of water resources, and the
limitations of producing time-series data from available
sources not having a common regtonalizing scheme. The
regions selected are not completely satisfactory but no
less so than others which might have been used. The
boundaries of regions and subregions are shown in Map 3.1.
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3.2.1 Spatial Distributions of Length, Propulsion,
and Use Categories of Boats

The relationship, for the California fleet, between
boat length and mode of propulsion is shown in Table 3.1,
Qutboard power boats form a very high proportion, almost
half, of the fleet. Trailered boats (that is, roughly,
boats less than about 20 feet long) make up 87 percent of
the California fleet. In Table 3.2 the spatial distribu-
tion of propulsion types is shown; the table indicates
that in the urbanized ccastal subregions of the State (the
San Francisco Bay Area, the South Coast, Santa Barbara
and San Luis Obispo, and San Diego), small outboards form
relatively smaller proportions of the fleets than in the
intand rural regions. Ocean-oriented, inboard power boats
and sailboats form a correspondingly larger proportion.

Published stock data on the distribution of the uses
of registered boats show that "pleasure" boats form well
over 85 percent of the fleets in all counties., To estab-
1ish further the relative importance of the rental market,
Table 3.3 has been prepared to show the spatial distribu-
tion of the rental fleets in 1966 and 1974. The table
shows that, in all subregions, the rental fleet has been
and remains a very small proportion of the fleet although
somewhat Yarger relative numbers are found in the North
Coast subregion, the Central Sierra subregion, and the
Intand South subregion.

3.2.2 Spatial Redistribution of Boat Storage, 1972

During the 1960's, second-home ownership became very
popular among the urban population of the State. The rural
portions of the State's coastline were used much more for
weekend recreational purposes than in earlier periods. In
northern California, inland lakes such as Clear Lake, in
Lake County, and Lake Tahoe, lying in part in Placer and
El Dorado Counties, became important second-home settle-
ments for the San Francisco Bay population., 1In southern
California, Lake Isabella, in Kern County, and Big Bear
Lake, in San Bernardino County, began to serve as water-
oriented, second-home locations for Los Angeles area resi-
dents. Also, good highway access opened up the Colorado
River areas to the Los Angeles boater.

in order to minimize transportation costs, many
boat-owners now store their boats at distant recreation
sites. As a consequence, the spatial distribution of boats
is somewhat different from the distribution of registered
owners. The imbalance between the distributions of boat
storage and owner residence is summarized in Table 3.4, 1t
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TABLE 3.3

NUMBER OF BOATS REGISTERED AS LIVERY BY SUBREGION
California 1966 and 1974

1966 1974
Livery Proportion Livery “Proportion
Fleet of Total Fleet of Total
Size Fleet Size Fleet
1.1 North Coast 1,156 10.0% 1,348 11.0%
1.2 Sacramento Val/ 555 3.3% 870 3.4%
Northern Sierra
1.3 Central Sierra 335 4.4% 497 3.8%
1.4 Sacramento/San 723 2.3% 502 1.2%
Joaquin Delta _
1.5 South San 623 2.1% 379 1.0%
Joaquin Valley
1.6 Yuba/Sutter/Yolo as 1.3% 50 6%
2 San Francisco 1,708 1.8% 830 7%
Bay Area
3.1 Central Coast 136 2.2% 169 1.8%
3.2 Santa Barbara/ 286 3.6% 198 1.9%
San Luis Obispo
4.1 South Coast 1,104 .9% 897 .6%
4.2 Inland South = 1,140 5.1% 1,036 3.9%
4.3 San Diego 637 3.1% 348 1.3%
State-Wide 8,501 2.2% 6,803 1.4%

Source: California (1966) and California Department of Motor
Vehicles Tota) Vessel Registrations by County,
December 31, 1974.
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shows the regional distribution by length of registered
boats and the ratio of the number of boats stored in the
region to the number of boats registered. The ratio is a
simple indicator of the degree to which a subregion accepts
boats from other subregions (proportion greater than 1) or
places pressure on other subregions (proportion less than
1). The ratio is an indicator of net flows across sub-
regional lines because, generally, there are storage trans-
fers in both directions across the boundary, The break-
down by length indicates that some subregions place dif-
ferent demands upon other subregions according to the size
of the boat. For example, the South Coast, because of its
size, places significant pressure on some other subregions
with only a small proportion (4 percent) of its trailered
fleet; by contrast, it accepts the storage of an extra

6 percent of its over-40-foot moored boats (most of which,
probably, are registered to owners Tiving in the San
Bernardinoe portion of the Los Angeles metropolitan area),

The effect of the redistribution of storage on the
ratio of boat stocks to facilities stocks is also shown in
Table 3.4, By comparing the per-ramp boat registration
{less than 20 foot) to the ratio of boat storage to boat
registration {less than 20 feet), it can be seen that
boats are moved out of subregions which have high per-ramp
ratios and into those which have low per-ramp ratios. This
suggests that boaters seek out-of-county storage in regions
which have low utilization of ramps. Similar comparison
of per-slip boat registration (more than 20 foot) and the
more-than-20-foot storage to registration ratios does not
lead to such unambiguous results: boaters seem to move
larger boats to subregions which have high utilization of
slips. This suggests that the per-slip registration
ratio is a useful but fairly crude measure of the avail-
ability of suitable storage facilities,

Table 3.5 shows the numbers of registered boats re-
distributed from the county of owner's residence to the
county of boat storage by subregion. These data show that
cross-county storage interactions are related to two types
of recreational use pattern. The first pattern is associ-
ated with nearby storage when the most convenient storage
tocation is on the other side of a nearby county tine but
in the same subregion (these numbers are on the diagonal
of the table); the second pattern of cross-county storage
moves the boat from one subregion to another (the off-
diagonal numbers), usually from a metropolitan subregfon to
a less urbanized subregion. For example, in the San Fran-
cisco Bay Area where the county geographical scale is smatltl,
there is a large amount of out-of-county storage but about
half of this originates and has destination in the Bay Area;
the other half places demands on other subregions (most
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notably, the North Coast subregion which includes Lake
County, the Central Sierra, and the Sacramento-5an Joaquin
Delta). There is very little movement of boats into the
San Francisco Bay Area from other regions. The data of
Table 3.5 suggest that subregional redistribution of boat
storage drops off with distance to the storage 1ocat1oq
but is affected by available water resources and facili-

ties.

3.2.3 Time Series Data on Boating Stocks
and Facilities Stocks

The discussion of the previous section suggests that
to determine the response of boaters to facilities supply
increase, regional time series data should be obtained,

A search of available sources to create time series on
regional faciltities stocks yielded the scanty data which
is presented in Table 3.6. In the main, data are available
only for the years 1962, 1966, and 1970 although some
further data for the years 1959 and 1974 have been obtained
for the South Coast region. The tabulation shows that per-
centage Increases in numbers of launching lanes for the
pertod were less than 26 percent with lowest values for
the regions containing the two metropolitan areas (regions
2 and 4). On the other hand, the smallest increase in
mooring facilities stock was 25 percent and increases for
regions 2 and 4 were 55 percent and 76 percent, respec-
tively. Table 3.7 allows comparison of these facilities
stock increase data with the relative increases of differ-
ent length classes of boats in the decade 1962 to 1972,
The pattern reveals increases in all classes of boats in
all regions but, usually, much higher increases of boat
;gogks 1n the length classes 22 to 25 feet and more-than-
eet,

The time series data on stocks of facilities and
stocks of boats do not allow the determination of whether
new facilities have been built to reljeve congestion of
existing facilities or whether new boats have been pur-
chase in response to expansion of facilities. A1l that
can be seen from the data is that there is a good corre-
lation between the increases in certain classes of boats
and increases in boating facilities suited to the particu-
lar class. It does appear, from the cross-sectional data
on out-of-county storage, that boaters seem to respond to
the avallability of uncongested launching facilities., It
may also be noted that since the construction of new har-
bors requires a much longer lead time than the construc-
tion of new boats, it may be assumed that new harbor con-

struction leads to fncreases in boating stock and not the
converse, -
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AVAILABLE DATA ON REGIONAL FACILITIES
STOCKS AND PERCENT INCREASES
1962 to 1970

Region 1

1962
1966
1870

% Increase {1962-70)

Region 2

1962
1966
1970

% Increase {1962-70)

Region 3

1962
1966
1970

% Increase (1962-70)

Region 4

1959
1962
1966
1970
1974

4 Increase (1962-70)

TABLE 3.6

# Launching Lanes

¥ of Slips &
Mooring Spaces

Source: California (1959, 1964, 1966, 1970, 1974).

673
732
832

22%

256
268
252

-2%

66
61
83

26%

428
454
502

1%
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14,269
17,893
17,436

25%

11,246
15,679
17,416

55%

1,591
2,369

70%

11,656
18,735
24,289
32,921
37,421

76%




TABLE 3,7

NUMBERS OF REGISTERED BOATS 8Y LENGTH AND REGION
1962 and 1972, California

Region 1

1962
1972

% Increase

Region 2

1962
1972

% Increase

Region 3

1962
1972

% Increase

Region 4

1962
1972

% Increase

Less Than

22 Feet

73,706
130,829

77.5%

62,558
106,882

70.9%

9,658
13,482

39.6%

107,421
150,574

40.2%

Source: California (1964; 1973).

More Than
22 to 25 Feet 26 Feet
1,072 1,083
2,195 2,969
105% 174%
2,769 4,148
4,336 8,458
56.7% 104%
37 528
670 780
11.1¢ 48%
4,642 7,967
8,560 15,223
84.4% Ny
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TABLE 3.8

HULL MATERIAL AS A PERCENTAGE OF VINTAGE!
California Fleet 1972

Wood  Aluminum  Steel Plastic Metal Other

1971-1972 7.6 22.9 .6 66.0 0 2.9
1968-1970 8.3 27.3 .9 62.2 0 1.2
1963-1967 17.2 18.8 .5 54.5 7.3 1.8
1958-1962 37.2 1.2 0 51.3 10.3 .2
1953-1958 59.7 1.1 . 29.8 8.9 .1
Before 1953 74,7 1.4 1.2 11.0 11.5 .2

'Yintage was calculated using the Vessel Master File variables
"year built" or "year model." There was no information for
about 10% of boats; it is assumed that these were older boats
and that their hull materials were distributed according to
the distributions shown for the older vintages.

Source: Based on 10% sample of current California registra-
tions, November 30, 1972.
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TABLE 3.9

SCRAPPING RATES, SIZE OF 1972 FLEET, AND EXPECTED

California

LIFETIMES OF BOATS BY LENGTH AND PROPULSION

Fleet

Size Scrapping

Estimated Average
Lifetime (Half-

Propulsion (1972} Rate Life) in years
8-11 feet Power 25,010 .09 7
Sail 5,900 .07 10
Other 4,640 .09 7
12-15 feet Inboard 4,740 .08 8
Outboard 193,960 .05 16
Sail 11,270 .04 17
Other 13,640 .06 12
16-19 feet Inboard 21,210 .06 12
Outboard 59,710 .04 17
Inboard/
Outboard 30,820 .02 38
Jet 4,582 .02 35
Sail 3,860 .05 14
Other 2,460 .07 10
20-25 feet Inboard 3,860 .05 14
Outboard 5,250 .05 14
Inboard/
Outboard 7,060 .02 k3
Sail 6,820 .02 35
Propulsfon 30,470 .04 17
26-39 feet Inboard 13,890 .03 23
Qutboard 1,880 .03 23
Power 17 ,660 .03 23
sall 4,760 .02 35
Propulsion 22,020 .03 23
40 feet
or more Power 2,170 .03 23
sail 380 .02 35
Propulsion 2,610 .03 23
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3.3.1 Boat Durability, Annual Scrapping Rates,
and the Expected Lifetimes of Boat Classes

Boat durability is an important quality to be as-
sessed by the boater in purchasing a boat. Durability
depends on many factors including the design of the boat,
how it is to be used, and the hull material. The level of
maintenance provided by the owner after purchase may also
affect the boat's durability.? There have been marked
changes in the construction materials used in boat con-
struction in the last 20 years, Table 3.8 displays the
proportion of each vintage of boat in the 1972 fleet con-
structed from the more widely used hull materials. Dis-
regarding the possible effects of different scrapping
rates for different materials, the table suggests that
before the early 1950's nearly all boats were constructed
from wood. Since then, there has been experimentation
with various forms of metal hulls {and aluminum is now used
in construction of about 20 percent of new boats); however,
since the mid-fifties, the majority of boats have been
constructed from plastic (fiberglass). Both aluminum and
fiberglass are suited to mass production, are relatively
light, and require low maintenance,.

Using the 1972 registration information, estimates
of scrapping rates have been calculated. The estimates
use the numbers of boats registered in the period 1969
through 1971, but not re-registered in 1972; the annual
scrapping rate, &, is calculated by assuming that the
proportion of boats which were not re-registered was three
times the annual scrapping rate. It was found that the
calculated scrapping rates did not vary much with vintage
but were quite different for different length-propulsion
classes, It was not possible to take hull material into
consideration, It is assumed, though, that wooden boats
may be scrapped at a faster rate than either plastic
or aluminum boats,

Using the scrapping rate estimate and assuming that
they are constant over time, it is possible to calculate
estimates of average lifetime for each length-propulsion
class of boat. The lifetime is assumed to be the time
required for a vintage of boats to decay in size with
scrzpping until it is half its original size. The formula
used is

*Parks (1974) has presented these ideas on scrapping
and has used them in modeling consumer choice in the
discarding of automobiles. To estimate his models he was
able to use the extensive data on automobile scrapping in
the United States for the period 1947 through 1972,
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Table 3.9 shows the estimated "all vintage" scrapping
rates and expected Tifetimes of various length propulsion
ctasses. The numbers are expected to be more acceptable
for those classes of boats which have a vintage mix which
includes a sizable number of boats older than the average
l1ifetime estimate {for example, small power boats and in-
poards of all lengths). There is great variability in
the expected lifetimes: estimates range from about 8
years for small outboards to about 35 years for large
sailboats.

3.3.2 C(Credit Use in Boat Purchase

The extent of credit use in the purchase of consumer
durables and in the purchase of houses is of considerable
interest in predicting future demand for these goods.
Moreover, since the supply of credit may be controlled in
a discriminatory fashion, it is important to investigate
the effect of credit supply on the access of different
population groups to goods, facilities, and the accumula-
tion of wealth., In this study, credit use in boat purchase
has been estimated by assuming that if the boat registra-
tion record contained information about a "legal owner"
then the boat was being purchased using installment credit,
{Lending institutions retain legal ownership while a loan
is being paid and are required to notify the Department of
Motor Vehicles when payment is complete.)

The extent of credit use by Tength, propulsion, and
vintage is displayed in Table 3.10. The relative impor-
tance of credit use in boat purchase may be inferred by
comparing the differences in use rates among owners of
the different categories of boats. The data of Table 3.10
suggest that short-term loans are used to purchase smaller
boats: the proportion of owners still using boat loans
after 4 years is much lower than those using credit for
inttial pyrchase in 1971-72. 1In the purchase of large
boats, there is no such rapid drop in credit use for the
older vintages: large power boats often have legal owners
even when the boats are more than 10 years old.

The information of Table 3.10 is only suggestive; it
May be evaluated, however, by referring to the results of
more complete studies of credit use in purchase of con-
sumer dyrables and houses. Hendricks, Youmans and Keller
{(1973) have reported results of a major study of install-
ment debt use in the purchase of household durables.
Their conclusions may be summarized as follows:
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Expenditures on major household durables
were at about the same proportion of incom
for family incomes over the range $5,000 t
$15,000 per annum; the proportion was
Tower at lower incomes and also began to
decline at higher incomes.

Although families at higher income levels
were likely to be at Tater stages in the
life-cycle, life-cycle and related family
unit characteristics were insufficient to
explain the major portion of the income
that families at different income levels
spent on automobiles and major household
durables,

Over the fifties and sixties, the upward
shift of income at all levels may have
meant that the decline in expenditures as
a proportion of income at high levels was
offset, all or in part, by the greater
proportion of income spent on durables by
families whose income rose from low to
not-so-low levels,

For individual families, perception of
financial progress rather than income
change itself was likely to be most im-
portant in influencing whether major
discretionary expenditures, especially
on major consumer durables, occurred at
an accelerated rate,

Those who thought their financial posi-
tion to be secure but that inflation rates
would continue at a high rate were likely
to consider major investment in consumer
durables. Conversely, those who considered
that their job security was low would
choose to postpone major purchases even

in times of high inflation.

In general, the ratio of outstanding
debt to annual income was approximately
constant for incomes up to $10,000, but
began to fall at higher incomes. At
$20,000 the proportion of installment
debt used in the purchase of household
consumer durables began to fall off very
rapidly, with the absolute level of in-
stallment beginning to decline.
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7. Supply factors, especially the 1ibe?al1-
zation of standards of credit-worth1pe§s
and the introduction of longer matur]t1es,
have been important determinants of in-
creases in credit use.

8. Evidence from attitude surveys suggests
that during the sixties, Americans beqame
more favorably disposed toward borrowing.

Bell has reported analysis of long- and short-term
debt structures of Black and White families at different
stages of the lifecycle; his results corroborate and
extend the Hendricks, Youmans and Keller study. He has
shown that there is a greater incidence of short-term
debt among Black families although total indebtedness
among Black families is lower than among White families.
He suggests this could be explained by the relatively
greater shortage of owner-occupied housing (the most
commen form of wealth accumulation) available to Black
families in metropolitan areas. He further suggests that,
even 1f there were no segregation or discrimination in the
housing market, greater job uncertainty among Black fami-
lies would induce a higher ratio of short-term to long-
term debt, especially when this uncertainty was coupled
with expectations of smaller future earnings,

It seems appropriate, in making inferences from
studies of the supply and demand for credit, to consider
trailerable boats to be more 1ike household goods, and
larger power and sailboats more nearly like housing, It
seems likely that the short-ternm attitudes and behavior
of middle-income families dominate credit use in the pur-
chase of smaller boats. The long-term credit use behavior
of upper-income familfes should dominate the credit use of
large moored boats., If these inferences are correct,
several implications may be drawn:

1. Middle-income families, in times when prospects
are good (most of the sixties), when attitudes toward
credit use are becoming more positive, and when the supply
of credft 1s extremely elastic, will pPurchase more consumer
goods, including recreational boats. In times of expensive
credit and high jab uncertainty, middle-income consumers
will not use credit to purchase durable goods regardless of
the inflation rate,

2. High-income families are more likely to use boat
ownership as one possibility among many in the management
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of an extensive asset poertfolio. Price discrimination by
suppliers of credit may enable them to offer favorable
limited-volume credit toward luxury boat purchase in times
when the available Tong-term Yoan funds for housing are
curtailed. 1In times of high inflation and recess, sales
of Targe boats may remain as high as in times of Tow in-
terest rates and general economic well-being, It is ex-
pected that sales of new luxury boats are determined by
the number of high-income famities, theijr spatial distri-
bution with respect to recreational harbors, and the ex-
pansion of harbor capacity,

3. Low-income families of all ethnic groups are
unlikely to be able to invest in housing much less ex-
pensive recreatiognal equipment. They are more likely to
use available short-term credit supply for necessities
such as automobile purchase and medical costs than for
recreational goods.

In short, changing supply and demand for Tong- and
short-term credit should be considered in assessing the
changes in boat ownership during the decade of the Sixties
and in projecting demand for water recreation in the late
seventies,

3.3.3 Annual Sales of Boats: The Size of the
Californfa New Boat Market

Just as data on scrapping rates and use of credit
can be important information about the demand for recre-
ational boating services, similarly, annual sales of new
boats can indicate changes in tastes and responses to
changes in economic conditions, Data on California sales
of recreational boats has been abstracted from the DMV
Vessel Master File by assuming that all boats purchased !
in California have either a current or a non-current ;
registration record on the File. Sales estimates are .
presented in Table 3.11. The available 1972 File contained i
data only for the year 1972 and earlier (and good data only '
for the years after 1966 when electronic registration was
commenced; estimates for 1964 and 1965 have been obtained i
by assuming a low scrapping rate for boats purchased in |
these years and registered first in 1966). Estimates
for 1973 sales can be made using published, end-of-year
stock changes and estimated scrapping levels, Table
3.11 also shows available national sales and price data.

The sales estimates and the scrapping estimates for
1972 and 1973 are compared in Table 3.12. It should be
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stressed that the sales data are subject to very large
errors (see Appendix B). For this reason the ratio of
scrapping to sales for these years may be subject to errors
of up to 40 percent. However, it is still clear that
there is wide variation among length and propulsion
classes. The ratios may be interpreted as giving a mea-
sure to the rate at which the components of the fleet are
expanding or contracting: 1if the fleet size is stationary
from one year to the next, the ratio is 1, if the fleet
size is contracting, the ratio is more than 1, and if

it is expanding, the ratio is less than 1.

In terms of the policy framework of Chapter 2, the
magnitude of annual sales of boats is of importance to the
State only to the extent that insight is obtained about
purchaser preferences and responses, It is to be expected,
though, that State policy directed towards increasing the
total stocks of boats is Tikely to receive explicit support
from boat manufacturers and sellers of new boats.

3.4 Estimates of Annual and Per Trip Costs
of Owning and Using a Boat

The discussion of this chapter has stressed the im-
portance to the boater of prices of the inputs to his re-
creational experience. Using the pieces of data presented
so far, it is possible to make estimates of annual and
per-trip costs facing the recreational boater and affecting
his decision to buy or rent a boat.

Assume that the boatowner amortizes the price, P,
of the boat over the expected lifetime, L, of the equipment
and that he uses the boat N times per year. For simplicity,
assume that the boat is used at only one location which is
a distance d miles from his residence. The annual cost of
beating, CA' may be written.

Cao = Ca,fixed + N Cirip,var (3.4.1)
annual fixed additional
cost variable per-
trip cost

The total per-trip cost is obtained by dividing total
annual costs by the number of days the boat is used,

trip
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The annual fixed cost, CA,f1xed’ is made up of amortization

osts, interest costs on installment debt, and storage
gosts. Taking into consideration the Federal tax rebate
on loan interest (using the Federal tax rate f{w), a func-
tion of hourly wage rate, w), the monthly per-foa; storage
rate, s, the length, &, of the boat, the annual fixed cost

can be written as

= - + L 3.4.3)
cA.fixed P/L + Pr(1 f{w}) 125 (
amorti- interest storage
Zation

The variable per-trip costs are composed of travel
costs and on-water costs, Define Cyq and Cip @S the per-

mile costs of traveling by car and trailing a boat, n, 2as

the number of hours spent recreating on the water, M.as
the hourly maintenance rate, ftr and fb as the fractions

of the wage rate at which the boater values his Fime in
traveling and boating, Then, assuming a speed T1m!t_of 5%
miles per hour, the variable trip cost can be specified as

ctrfp.var =2 (cd * ctr * ftrw/55) * "h(M * fbw)
travel costs on-water
costs
(3.4.4)

Estimates of annual costs, per-trip costs, and vari-
able trip costs are obtained by substituting reasonable
values into the expressions specified, The assumptions
used and the estimates are given in Table 3.13. The per-
trip fixed cost may be compared with posted rental agency
prices. The estimates are indeed plausible: Los Angeles
region prices for small power boat rental is between $10
and $20 per day; for larger boats, prices listed by Blue-
Jacket Marine Inc, (1974? varied from $90/day (28 foot
Luhrs Sedan) to $180/day (36 foot Grand Banks Diesel).

In general, the calculations suggest that boaters
are likely to be very sensitive to certain costs, While
the annual investment in a trajler boat is reasonably low,
the additional per-trip cost to distant sites is high,

The additional cost of trailing a boat 200 miles to a
second home is $40 suggesting that there is incentive to
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TABLE 3.13

COMPARISON OF TRIP COSTS FOR TRAILERED
OUTBOARDS AND MOORED INBOARDS

Annual Variable per Trip Cost
Fixed Per Trip 20 MiTe 40 MiTe
Cost Fixed Cost Round Trip _ Round Trip
15 foot outboard $ 400 $ 2] $10 $88
{middle income
boater)
40 foot inboard $3,500 $100 $25 $70
(upper income
boater)

Assumptions: 15 foot outboard {(price, P, $1,500; estimated 1ife-
time, [, 10 years; number of days used per year, N, 18.5; loan in-
terest rate, r, 11%; monthly storage rate, s, $1 per foot; in-use
maintenance cost per hour, M, $1). 40 foot inboard (P, $30,000;

L, 30 years; N, 34; v, 8%; s, $2; M, $4). Middle income boater
(hourly wage rate, w, $5, tax rate, f(w), 30%). Upper income
boater (hourly wage rate, $12.5, tax rate, 50%). All boaters

(ftr’ fb’ .2; number of hours per trip, n, §; travel cost per mile,

cq @nd trailing costs per mile (outboard only), Cops 0.1).

The assumptions are based, wherever possible, upon data presented
in this chapter. Travel time costs are reasonable estimates ob-

obtained from the transportation literature. Estimates of number j
?f days of recreation per year have been obtained from California |
1972b). '
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store boats at second home locations. This cost and the
cost of driving a car to a site are very dependent upon
the per-mile costs. It is expected that doubling the
gasoline price since 1972 has had noticeable effects on
regional boating patterns. The annual fixed cost of
owning a large boat is very high, out of the range of
middle-income families. It is also clear that in order
to obtain reasonable benefits from owning a large boat

it must be used very often, preferably at a site close to
the owner's residence. As noted, Targe power boats are
used far more often {35 days per year? than are outboard
trailer boats (18 days per year); also, moorage facili-
ties close to Targe metropolitan areas are more likely to
be congested than are those left over from ear]ier com-
mercial activities in non-metropolitan coastal areas.

3.5 Estimating Future Demand for Recreational Boats;:
Assessing the Use of Dynamic Demand Models

This chapter has presented various data to lend
credence to the idea that a person's choice to own & boat
is rational and is dependent on several factors. The
State's policy problem has been defined as requiring the
estimation of aggregate future demand for bcating water
resources, this problem being reducible to one of pre-
dicting future boat ownership levels. Established pre-
diction methods use the extrapolation of regional per
capita boat ownership trends. Several demand factors are
worth considering. They are: boaters seem to respond to
changes in regional facilities supply; credit use seems
to be an important factor in boat purchase; and prices of
boats and available incomes should be important deter-
minants of the decision to purchase a boat. Further,
annual scrapping of boats is not negligible, suggesting
the importance of durability to purchasers, 1If, as is
claimed here, each of these factors is an important deter-
minant of earlier boat ownership levels, it is reasonable
to propose a dynamic model which included these factors
explicitly, Various forms of consumer durable demand
models might be explored; it is necessary, though, to use
only one to point out the estimating problems with existing
data,

Williams has proposed several stock adjustment models
for consumer durable purchase and has used, to estimate
them, British quarterly sales data on automobiles and
vacuum cleaners (1972a) and stock data for television sets
and refrigerators (1972b). A reasonable stock adjustment
model for recreational boat purchase might be assumed to
have the following form: existing stocks of durables in
the population may influence purchases in two ways:
through a saturation effect and through a replacement
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effect. The saturation effect postulates that there is an
k2
"optimal stock level" ST for each year, T, determined

by socioeconamic characteristics of the population, and
prices and income level. Changes in stock from year T-1}
to year T are proportional to the difference between
actual stocks of boats and the optimal stock level given
the conditions in that year. In symbolic form (with V1T
and v, a5 stochastic disturbances):

&
ST - ST—l z P(ST - ST-T) + Vi1 (3.4.1)
and
- +
ST = B B1X1T * Vor (3.4.2)

I[f there were only one socioeconomic or price deter-
minant of optimal stock size, there would still be three
parameters to be estimated. 1If Xg were considered to be

a vector of, say, four variables (e.g., price of the

boat, per capita income tevel, a measure of credit avail-
ability, and supply of boat facilities stocks), then there
would be, instead, six parameters to be estimated. Fur-
ther, if scrapping is to be included in the specification,
then at least one more parameter, 8, must be estimated.

Before proceding further with a detailed specifi-
cation, it 1s reasonable to ask whether there 1s sufficient
data to estimate any reasonably specified form. In
California (1972) it has been shown that, because of
limitations 1in reporting procedures, published stock
data is acceptably precise only for the years 1963, 1966,
1969, and 1972 (and, by now, 1973 and 1974). There are
only four data points available if boat stock were con-
sidered to be the dependent variable, Ffurther, the data
of Section 3.3.3 show that if annual sales of boats were
the dependent vartable, suitable California data exist for
at best nine data points (1964 through 1972).

Any attempt to estimate a model using such short
time-series data bases could produce parameter estimates
of such low confidence tevels that extrapotation for more
than a year or two would have unacceptably low precision.
0'Herlihy's experience in estimating new car sales is
instructive: 1n reporting estimations using 14 data points
he was forced to rely on 33 percent confidence levels to
avoid reporting only a time trend (1965). Accordingly,
he predicted (extrapolated) only over a period of 5 years.
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This chapter may be summarized briefly. Cross-
section analysis of boat registration data for 1972 has
suggested that (1) regional facilities stock distributions
are important determinants of boat ownership and boat use
and (2? installment credit supply factors may also affect
boat purchase decisions. Further, it is expected, on a
priori grounds, that prices of boats and available income
are determinants of boater recreational demand. A dynamic
time series model may be proposed as a substitute for
simple per capita trend extrapoiation. Unfortunately,
the limitations of previously published boat stock time
series and available boat sales data make the estimation
of any such model--and therefore its predictive use--
subject to intolerably high uncertainty. As it stands
then, public policy determination should rely on the fol-
lowing conclusion: there is no satisfactory method of
producing estimates of future demand for recreational
boats until further data become available.

-67-



CHAPTER 4
MODELING BOAT OWNERSHIP IN METROPOLITAN LOS ANGELES

In the second chapter, it was claimed that the State
should be concerned with the distribution of its recrea-
tion water resources among the residents of the State. It
was stated that there was a wide variety of ways to parti-
tion the State's population in a concern for equity in
distribution; several of the more important partitions
were discussed in some detail. It was reasoned, though,
that in the present context, the State need consider only
two questions: (1)} Is it important to know whether fami-
1ies 1iving in different parts of the State have different
levels of access to the water resources managed by the
State? and (2) Is it important that families of different
income levels have different levels of access to the re-
sources? It was asserted that these questions could be
answered only by the political process. Nevertheless, if
it decided that these issues were important, the State had
then to obtain empirical data on the distribution of ac-
cess. In the analysis to be presented in this chapter, it
is assumed that each question has been answered affirma-
tively and that empirical analysis is required to assist
in poiicy formation. To this end, this chapter addresses
the problem of measuring relative access to recreational
waters by modeling the probability of boat ownership as a
function of family income, the distance to the nearest
recreational facility, and the capacity of that facility.

The method used to research the distributional
questions 1s dictated by available data. These data in-
clude the spatial distributions (by zip code) of numbers
of boats registered in the Los Angeles metropolitan area,
family income data (by zip code) from the Fifth Count of
the 1970 Census of Population, and 1970 facilities inven-
tory data for the southern California region. These data
are known with acceptable precision; however, from this
information, the income of each boatowner cannot be known,
nor can it be determined which facilities are preferred
and used by each boater. In studying the relationship
between boat ownership, family income, and the size and
location of facilities, 1t is necessary to select a method
which allows the prediction of the spatfal distribution of
boat ownership given the spatial distributions of families
and facilities. In this study, the choice of a suitable
equation to be estimated is seen to follow from a tech-
nigue for converting the dichotomous dependent varjable
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“boat ownership” into a continuous variable "probability
of boat ownership." The conditions usually placed on a
probability function suggest a limited set of estimating
equations, The method of "logistic analysis" is used

to derive an equation of the log-log form to relate the
probability of boat ownership to the suggested predictors.

The method of logistic analysis as a way of con-
sidering the estimation of a dichotomous variable is in-
troduced in the next section: in this discussion the form
of the dependent variables is defined. Section 4.2 dis-
cusses the independent variables chosen to explain the
probability of a family choosing to own a boat. The
equations thereby specified were estimated using Los
Angeles metropolitan area data; these equations lead to
useful empirical information to describe the levels of
access of different income and geographically distinct
groups within the metropolitan area. The equations,
therefore, provide information about approximately half
the population of the State., It is of further interest
to compare the Los Angeles area data with data for other
parts of the State and, to do this, the estimated equations
are used to predict levels of ownership in other coastal
and inland areas in the State. The predicted values are
compared with observed values in Section 4.6. The various
results of this chapter are summarized in Section 4.5.

4.1 Modeling the Probability of Owning a Boat:
Logfstic Analysis

The problem discussed in this section is the deriva-
tion of a suitable form of function to be used to model
the way in which a family chooses to own a boat.! The
choice {s dichotomous: a family either chooses or does
not choose to own a boat. It can be postulated, though,
that the probability of choice 1s a continuous real number,
p, having the property

0<pc< (4.1)

Assume, for the discussion, that the probability is
determined by a set of three (independent) variables, X1

Xps and X3 A suitable general form foar the probability
function 1s

'The discussion of this section follows that of
Theil {1971, Section 12.5),
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1
1 + f(x1,x2,x3)

if it is also required that

(4.3)

f(x], Xo s x3) > 0

Condition 4.3 preserves the range requirement (4.1) on the
probability function. Simple algebraic manipulation leads
to

D/(l-P) = ]/f(x]’ xzs X3) (4-4)
and taking the natural logarithm,
log (p/{1-p)) = - log f{x;, x5, x5) (4.5)

The Teft hand side of equation 4.5 has been termed the
"logit" of the probability p. It is a transformation of
the probability into a function which has the value - =
when p = 0, 0 when p = .5, and » when p = 1. The logit
function thus conforms to the usual requirements to be
placed on the dependent variable in multiple regression
analysis and is therefore a desirable form to be used.

If the function f(xl. X x3) is assumed to have
the explicit form

f(X], xzi xa) = exp (- BO - B] log X]
-8, log Xy - Bsy log x3) (4.6)

then it follows that the probability has the form of the
logistic function (in three variables)

! (4.7)
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It is this fact which gives logistic analysis its name.”
Further, given the specific form for the function f, it

can be seen that the logit, L{p) is represented by
L(p) = tog (p/(p-1}) = B, + By 109 X4

+ B, log Xp * 83 log X4 {4.8)

Equation 4.8 shows that the logit of the proba-
bility can be represented as a linear function of the
logarithms of the independent determinants. It is in a
form which may be easily estimated using ordinary least
squares multiple regression analysis.

[t is not possible to observe directly the proba-
bitity, p, used to calculate the dependent variable. In-
stead 1t is necessary to estimate p by using observed
frequencies. If the number of boats in a given zip code
area | is given by NFAMILIES,, and the number of boats of

ctass j in zip code area i 1s NBOATS1J. then the Tlogit
function (for class j) can be estimated as

NBOATS”/NFAHILIESj

L(Dij) ® ]°g(p'|j/“—pij]) = log
(1-NBOATSiijFAMILIESj}

(4.9)

It 1s clear from the definition of the logarithm that
the logit L(pij)’ can be calculated only 1f

“The use of "logistic" or "logit” analysis is be-
coming popular in investigations in which it is necessary
to predict that one of a set of mutually exclusive events
will occur, The discussfon of scrapping, previously
cited {Parks, 1974) {s an example. Transport mode choice
1s another kind of either/or chofce and Lave (1970) and
others have modeled the "modal split" problem in this
fashion. Theil's presentation of logistic analysis in-
cludes a summary of his use of the method in analyzing
automobile purchase.

*Notice that if p is much less than 1 then L(p)
1s approximately equal to log p. Usually in spatial
analysis this approximation is made. This particular
derivation 1s used even though, as will be seen, the
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NFAMILIESJ > NBOATSij > 0 {4.10)

To conclude, the method of ordinary least squares
can be used to estimate the relationship of the form

NBOATS, .
log d = B, + B, log x ..
NFAMILIESj - NBOATSij 1)

+ 8, log X213 t By 10931j + €4; (4.11)

The added error term, Eij' represents an additional ran-

dom disturbance assumed to have zero mean and variance

2
0 L]

Selecting a log-log form of the equation to be used
to model the probability of boat ownership allows a sim-
ple interpretation of the parameters. It can be easily
seen, by partial differentiation, that

X E J
ﬂLaL = =
I 3 X, B (k 1,2,3) (4.12)

The expression of the left hand side is called the
"elasticity of the logit of the probability with respect
to the independent variable xk.“ It is usually inter-

preted as "the percent change in L(p) resulting from a
1 percent change in xk." It allows a simple interpreta-

tion, then, of the effect on the dependent variable of
changes in one of the independent variables.

normal approach could have been taken without signifi-
cantly altering the regression results, The particu-
lar approach to the geographicai problem was suggested
by the paper of Pyle and Rees {(1971) which used log-

log and log-l1inear regression analysis to model patterns
of death and disease in Chicago.
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4.2 Selecting the Predictors of the Probability
of Boat Ownership

The selection of predictors of boat ownership must
be done intuitively but taking fnto account the discus-
sion of demand put forward in Chapter 3. A suitable
start can be made by considering the fixed and variable
costs of boating remembering that the data to be analyzed
is cross-sectional and restricted to one large metropoli-
tan region. Accordingiy, some of the cost determinants
of Section 3.4 do not vary. 1In fact, the fixed costs
of owning a boat of a particular length-propulsion class
i can be seen to be almost constant ?1.e., assuming that
regardless of the age of a boat of class 1 it is being
amortized at approximately the same amount each year
and 1s being used at approximately the same number of
days per year). Further, it can be seen from equation
3.4.4 that, if differences in maintenance across the
class 1 and differences in income of owners are ignored,
the variable trip costs are approximately linear with
respect to distance to the site used. It seems reason-
able then to assume that, for a boater 1iving in zip
code j, owning a boat of class 1, and using it at a 1o-
catfon k, costs are given by a simple 1inear function
of the distance to be traveled, d1j. That is, if a,

and b1 are constants

Ctrip,ijk = 24 * bydyy (4.13)

The sample calculations of Section 3.3.3 indicate
the range of estimates of fixed and variable costs by
comparing the costs of owning and operating an expensive
(1arge inboard) or an inexpensive (small outboard? boat,
The costs, as noted there, are never negligibhle: for
at least some low-income familfes it may be assumed that
there 15 a minimum {ncome levetl IlI11n § required to

afford a boat of class i, It {s to be expected that for
larger and more expensive boats the minimum level of in-
come is higher than for the smaller, less expensive boats.
There may also be an upper 1imit on the level of boat
ownership: certain classes of boats may never be purchased
by upper<income families, perhaps, because the travel costs
to use the boats are perceived as being too high. There-
fore, it may be hypothesized that, for each boat class i,
there 1s a maximum fncome Imax § such that, if a family

has income greater than this, 1t does not choose to own a
boat of that class. For some classes, Imax i is ex-

pected to be infinite.
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From these simplifying notions, the first and
second predictors of ownership have been salected., The
probability of boat ownership of boat class i in zip
code area j is a function of the proportion of families
in the zip code area having incomes between Imin ; and

]

I Thus, referring to equation 4.11,

max,i’ R

_ NFAMILIES. (I ., . <1 <1 . )
x]ij = J' 'min,i max, i (4.14)

NFAMILIESj

The second predictor, reflecting the importance of dis-
tance costs in operating a boat, is chosen to be the
distance of the zip code to the nearest suitable facility
(relative to the average distance of all zip codes to

their nearest facilities of that type, aijk)

e —

di ik

X913 dijk/ (4.15)

Selection of the third variable is based on the
assumption that the relative size of the nearest facil-
ity affects the decision to purchase and own a boat.
Thus, it is to be expected that, in the vicinity of a
large reservoir, the level of ownership should be higher;
similarly near large recreational boating harbors, the
level of ownership of moored boats should be higher than
near smaller harbors. The simplest measures of size of
facility seems to be the number of lanes at a rampsite
or the number of slips at a recreational harbor. The
follawing representations of the third variable are used:

X31§ ° NSLIPSj/NSLIPS (4.16)
or X315 = NRAMPSj/NﬁﬁMPS (4.17)

where NSLIPSj (or NRAMPSj) is the number of slips {ramps)

at the nearest harbor (rampsite) and NSLIPS (NRAMFS) is
the average number of slips (ramps) at harbors {(ramp-
sites) in the region,
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4.3 Estimation Procedure

The appropriate values of Imin,i and Imax,i for

each boat class are unknown. They must be determined
empirically by estimating the equation for each dependent
variable a large number of times using different values
for Imax i and Imin g The income range which maximizes

the explained variance is considered the correct range.
Also, it fs not known beforehand whether the appropriate
"nearest facility" is a rampsite or a harbor site; for
each income range, therefore, the equation is estimated
twice, once each for each facility type.

The complete set of dependent variables is shown
in Table 4.1. Thirty length-propulsion classes of boats
have been selected. Some of these classes are overlap-
ping and highly correlated: for example, almost all
power boats less than 16 feet long are outboards, so it
1s expected that equations involving variables 1 and 15,
or 2 and 16 should have almost identical parameters and
statistics. Also, the variables "new" and "new credit"
should act similarly and, as well, act like the total
set of vintages for the particular length propulsion
class. Therefore, the equation triplets (2,3,4), (11,
12,13), and (18,19,20) should show similar behavior.

Table 4.1 shows the mean of each “logit" dependent
variable, its standard deviation, the mean probability
calculated from the mean of the logit variable, and the
range of the probability calculated from the values
which are obtained from the values plus and minus two
standard deviations from the mean of the logit., (Since
the logit ¥s a logarithm, the probability is assumed to
have a range which is skewed about the mean.) It is
immediately clear that only for small power boats is
there ever a high level of ownership probability. In
some areas, up to 10 percent of families might be ex-
pected to own outboard power boats, although, in other
areas, the proportion owning this class of boat 1s
1ikely to be much less. For all other classes of boats,
the proportion owning a boat rarely reaches above 1 per-
cent of families, this fact being 2 measure of the im-
portance of the various boating activities,

The independent variables used to explain the
variatfon in the thirty dependent vartables are given
in Table 4.2. It is to be noted that the income vari-
ables and the facilities variables are for the year 1970
while the boat ownership is for 1972,
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The estimation procedure described above required
the selection of the most appropriate income and location
predictors to predict each of the boat choice logit vari-
ables. The equation estimated had, in each case, the
form of equation 4.11. Each of the thirty dependent
variables of Table 4.1 was regressed on each of the nine
income variables and each facilities distance-size pair
of variables. Additionally, equations were estimated with-
out any income variable in order to obtain an estimate for
the assumption that ownership was not dependent upon in-
come but merely on nearness to a facility and size of
facility. Six hundred {30 x (9+1) x 2) equations were
estimated using the multiple regression procedure of
the Statistical Package for the Social Sciences {SPSS;

Nie et al, 1971). From each of the 20 equations for
each dependent variable, the best fit was selected, se-
lection being based on finding the equation for which

R2 was highest. The complete set of values of R2 is
shown in Table 4.3.

The thirty best fit equations are summarized in
Table 4.4. From right to left the columns of the table
indicate the number and name of boat class for the de-
pendent variable, the number of zip codes for which owner-
ship was non-zero in the Los Angeles metropolitan area
(there were 325 zones on the map and, for 322 zones, income
data was available. See Appendix C). The income range
selected as the best predictor of ownership of the
particular class is shown in the next column. This is
followed by the designation of harbor or rampsite as the
facility type which predicted better. Next, the esti-
mated parameters are listed together with t-statistics
and levels of significance indicated. Then the value

of the coefficient of determination, Rz, and the F-ratio
statistic indicating the level of significance of the
three dimensional vector of parameters, B]. 82' 83, being

different from zero.

From a statistical poeint of view, the selected
set of equations is acceptable. Most equations have

values of R2 between .2 and .6, a range to be expected

in cross-sectional analysis. For only two is R2 less
than .1 and three have values between .1 and .2. More-
over, most of the equations have highly sfgnificant
F-ratios (24 at the 1 percent level, 4 at the 5 percent
Yevel, 1 at the 10 percent level, and 1 unacceptable at
the 10 percent level). These results suggest that the
general form of the equation may be accepted and that the
probability of boat ownership may be modeled in terms of
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income, distance to the nearest facility, and the size
of the nearest facility.

The regression results may be assessed as well,
from an economic point of view. Several hypotheses can
be adduced from the discussion of the previous sectigns
and the equations can be evaluated in terms of whether
they allow the hypotheses to be accepted. Six hypotheses
will be stated:

1} Consider two classes of boats for which the
propulsion type is the same but the length of class i
is greater than the length of class i". It is to be
expected that, in general, the price and the fixed costs
of class i’ will be greater than the price and fixed
costs of class i, It is to be expected then that the
minimum income required to purchase class i' would be
greater than the minimum income required to purchase
class 1", However, because the income data from the
Census does not allow fine distinctions, the first hypo-
thesis becomes: if length of i' is greater than length
of i" for the same propulsion type, then

Tin,it 2 Tnin,ine

2) If a boat is less than 20 foot tong it is
likely to be trailered: the probability of boat pur-
chase is therefore more likely to be affected by the
presence of a rampsite facility. The highest value of

R2 should be obtained for an equation using the variable
"relative distance to the nearest rampsite” and "rela-
tive size of nearest rampsite."

3) Using an argument similar to that for boats
less than 20 feet long, if the boat is more than 20 foot

long then the highest value of R2 shoultd be obtained for
the variable "relative distance to the nearest harbor"
and "retative size of the nearest harbor."

4) The sign of the best fit income variable
should be posftive, indicating that as the proportion
of families in the correct income range goes up, the
probability of choice of boat ownership increases,

5) The sign of the relative distance variable
should be negative indicating that probability of boat
ownership decreases as the distance to the nearest
facility increases.
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6) The probability of boat ownership should in-
crease with increasing relative size of the nearest
boating facility: the sign of the facility-size variable
should be positive,

The best fit equations do not always confarm to the
expectations expressed in the six hypotheses. TJo assist
in evaluating the equations, the last column in Table
4.5 indicates which of the hypotheses has been rejected.

The equation pairs (1,2), (15,16), and (26,27) re-
ject the first hypothesis. These results suggest that,
in fact, the very small (8-11 foot) power boats are not
"1ike" the 12-15 foot power boats, and the 16-19 foot
sailboats are not "like" the 20-25 foot sailboats. This
can be believed on the basis that the smaliest power boats
are likely to be car-top (or boat-top) boats while those
over 12 foot are likely to be transported by trailer,
The 16-19 foot sailboats are probably catamarans and are
not moored. The two classes are likely to appeal to
different families.

Four equations reject the second hypothesis: Jjet
boats, 16-19 foot sailboats, new outboards with credit,
and less than 16 foot inboards seem to be predicted
by nearness to harbors rather than nearness to rampsites.
In the Los Angeies region there are few locations where
jet boats can be safely used, the remaining suitable
sites being at the Colorado River. The 16-19 foot sail-
boats, likely to be catamarans, are most suited to ocean
use and are likely to be predicted by distance to the
coastline, a variable which, in the Los Angeles region
correlates highly with distance to the nearest harbor.
For the remaining boat classes, neither facility size nor
distance to facility variable is significant.

The third hypothesis is rejected by the equations
14 and 27 and by the triplet (18, 19, and 20). Each of
these dependent variables is in the 20-25 foot length
class, suggesting that the distinction between trailered
and moored boats is better made at some point between 20
and 26 foot,

The fourth hypothesis, stating that the income
parameter should be positive, is rejected by equations
3, 7, and 10 (al) of which are 12-15 foot power boats),
by the pair 12 and 13 (new and new-credit variables
for the 16-19 foot inboard-outboard class) and the
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shortest and longest sailboat categories." For the
Tongest sailboat class, the next best equation uses the
income proportion "$50,000 and above,” although the

best equation uses the variable “$10,000 to $15,000"

with a negative parameter. For the other equations

under consideration, the income class "$10,000 and above"
usually predicts fairly well but not as well as "“poverty
to $10,000" with negative coefficient. These results

may be understood by considering that the second best
equation gives a good idea of the income class which is,
in fact, purchasing and owning the boats but that owner-
ship is even higher in those areas where the lower-middle
income families do not live.

The fifth hypothesis is rejected in equations 2,4
6, 7, 8, 12, 15, and 16, but in each case the standard
error of the constant is larger than the constant and
these rejections can be ignored.

The sixth hypothesis is never rejected,

Although the general performance of the estimation
procedure seems reasonable, there were only three
equations having significant coefficients for all three
variables. These are the equations for small power
boats, small sailboats, and 20-25 foot power boats. All
the other equations have at most two significant para-
meters. The "relative number of slips" variable is never
significant, although the "relative number of ramps"
variable often is. The "relative distance" variables
are each, on occasion, significant. Several points
should be noted. First, the spatial distribution of
rampsties is somewhat more diverse than that of the har-
bor sites. Thus, even though there are few "nearest
rampsites" in the metropolitan area, there are even
fewer "nearest harbors" so that the latter size variable
has small variance, Also, there is high collinearity
between some of the income variables {especially the

“Table 4.3, indicating the values of the coef-
ficients of determination obtained for different income
ranges, can be used to assess the changes in explanatory
power obtained by changing the upper or lower limit of
the income ranges presented in Table 4.4 as the "best
fit" ranges. It should be stressed that this method
does not produce exact estimates of the income limits
of the group purchasing boats of a particular class;
rather, the income class estimate should be interpreted
as follows: it is more reasonable to assume that the
stated income group owns boats of class i than that any
other income group does so.
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upper income groups) and the distance to the nearest
harbor, which, as has been suggested earlier, correlates
highly with distance from the coastline in the Los
Angeles region. It is possible that repeating the
analysis in a different metropolitan region would produce
more significant parameters for the relative harbor

size variable.

The results of the estimation procedure may be
summarized. The ownership of the largest components of
the fleet: power boats of length between 12 and 25 feet,
are best predicted by the distribution of the proportian
of families in the income range $10,000 and above; these
ownership distributions are somewhat modified by the
relative size of the nearest rampsite, Distance to the
nearest rampsite has no explanatory power, On the other
hand, the distributions of the larger, moored power
boats, and of all sailboats, are best predicted by
knowing the distribution of the proportions of families
of income $15,000 and above (in the case of larger boats
the income range is $25,000 and above or $50,000 and
above). For moored boats or sailboats, the probability
of ownership falls off rapidiy with distance from the
nearest harbor. For larger boats, the elasticity of dis-
tance 1s almost as large as the elasticity of the income
group proportion, suggesting that for large bpoats, the
probabjlity of ownership is not only strongly affected
by the proportion of families in high income brackets
but also by where they choose to 1ive in relationship
to available harbor facilities,

4.4 Inter-County Comparisons of Boat Ownership

The equations estimated in the previous section
have been used to explain the spatial distributions of
ownership of boats throughout the Los Angeles metropoli-
tan area, It is also of interest to obtain some under-
standing of the relative levels of ownership among the
coastal and inland counties of the State. This can be
attempted by considering that the smaller northern and
central urbanized counties are much smaller than the
Los Angeles area and may be considered to be of the
same order of magnitude as a zip code area. This, of
course, is a fiction but it allows the use of the esti-
mated equations to “predict" levels of ownership. The
predicted values can be compared with the actual owner-
ship levels,

In order to use the equations, two further approxi-

mations must be made., Facility capacity {(slips or ramps)
can be approximated by the total capacity of the county;
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this capacity is to be considered to be at a fixed dis-
tance from the center of population, at which it is as-
sumed that all the county's income groups live, It is
clear that selection of the distance to be used reguires
some judgment; the estimates used here in calculating
the predicted values are shown in Table 4.5. To estab-
lish a rough level of precision, it is considered that
the predicted per family boat ownership levels should
have no more than 100 percent error.®> The predicted and
actual values are compared in Table 4.6, The performance
of the equations under the assumptions was surprisingly
good for all but the inland urban areas where the pre-
diction is often low by a factor of up to 4, From

these results a tentative inference can be drawn: the
probability of boat ownership in all urban coastal areas
is explained by similar variables. However, the proba-
bility of ownership of small power boats is much higher
in inland, urbanized regions than would be expected if
those regions were part of coastal metropolitan areas;
the recreational behavior of inland families seems to

be different from that of coastal families.

4.5 Summary

This chapter has reported a method to estimate the
probability that a family owns a boat. The method iden-
tified for each boat class, the income group whose
spatial distribution with respect to boat facility
locations best explains the zip code level distribution
of the particular class of boat in the Los Angeles metro-
politan area. Boats were classified by length and pro-
pulsion, ownership of each boat class being considered
independent of the choice of owning each other class.
The probability that a family owned a boat of a particu-
lar class was modeled using the so-called "logistic"
method. The logit of the probability is considered to
be a linear function of the logarithms of proportion of
families in the correct boat buying range, relative dis-
tance to the nearest appropriate facility, and the rela-
tive capacity of the nearest facility. The correct in-
come range predictor and the correct facility type were
obtained by experimenting with ranges and facility type
and the variables which produced the highest coefficient

of determination (Rz) were considered to be correct.

SThis non-statistical estimate of prediction error
seems acceptable given the loosness of the predicting
procedure,
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A set of thirty best fit equations was obtained
using this procedure. The equations were considered
reasonable from both a statistical and an economic view-
point. Although few equations had three significant
parameters, most had two; most of the equations were
significant at the 1 percent level. The signs of the
parameters were correct, except in a few easily under-
stood cases.

The predictive power of the equations was tested
by comparing predicted and actual levels of ownership
for the smaller urbanized counties of the San Francisco
Bay Area and the Sacramento and San Joaquin Valleys.
The models predicted satisfactory values for most Bay
Area counties but predicted lTow values for small boat
ownership in the inland regions. This general level
of performance was explained by suggesting that the
tastes and opportunities of inland middle-income fami-
lies differ from those of metropolitan dwellers.

In conclusion, this chapter has presented an
analysis to suggest that to predict the Tevel of owner-
ship of any particular boat class it is appropriate to
consider that ownership is restricted to those who can
afford to purchase a boat of that kind. The distribution
of small power boats is much better predicted by the
distribution of families with income in the upper half
{over $10,000) of the income distribution. The size of
the nearest rampsite facility seems to have a small ef-
fect on ownership choice. On the other hand, the dis-
tributions of sailboats and all boats needing wet-
storage are best predicted by the distribution of fami-
lies in the upper one-third (over $15,000)}, one-fifteenth
{over 525,0005. or one-eightieth {over $50,000) of the
income range. Moreover, distance from the nearest
facility is very important in predicting the distribution
of moored boats and sailboats. The probability of owner-
ship of these classes drops off very rapidly with dis-
tance from the coastline.

®*Proportions based on 1970 Census data for Los
Angeles County.
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CHAPTER 5

REVIEW OF THEORETICAL AND EMPIRICAL FINDINGS
AND POLICY RECOMMENDATIONS

5.1 Overview

The State's policy interests of concern in this
study have been identified as efficiency in production
and equity in distribution of the State's recreational
water resources. The analysis has been designed to be
used as additional information in forming State of Calif-
ornia recreational boating policy. The research has been
guided by social scientific theory and technique in re-
organizing existing sources of data to provide a new
perspective, The major substantive questions raised are:
(1} At present, who uses the State's recreational boating
resources? and (2) Can the State predict the future demand
for recreational boating resources? The State is consid-
ered in the analysis to be the sole manager of the coastal
and inland waters suitable for recreational boating,

Data sources used in the analysis have included
major published reports on California recreational boat-
ing, associated research on coastal zone management
policy, and, as a large source of previousiy unanalyzed
data, a complete copy of the California Department of
Motor Vehicles Vessel Registration File. Theory and
empirical technique have been selected from the disci-
plines of economics and geography.

Although the institutional focus of the analysis
has been on the State of California, much of the empirical
geographical focus has been, instead, on the metropolitan
areas of the State, in particular, the Los Angeles metro-
politan area. While the resources to be managed by the
State are coastal or inland, the recreational activity is
considered to be an urban recreational activity origina-
ting at an urban family's residence and having destination
at some, perhaps distant, recreational site. It is useful
to consider the Los Angeles metropolitan area in some
detail and as a basis for comparison with other areas
because it contains over half the population of the State.
The distribution of housing, transportation, education,
and recreational opportunities among families in this
region must preoccupy California State policy-makers,
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The Los Angeles region is well known for two con-
ditions which have made it preeminent among modern Amer-
jcan cities. The construction of the extensive freeway
network since the Second World War has allowed the devel-
opment of the "spread city" of which Los Angeles is the
best known example. Transportation in the region is
largely by automobile. There is no competing mass trans-
portation system, The freeways allow reasonably rapid
access to the center of the metropolis from its far
distant edges. The second condition is a by-product of
the first; the daily production of automobile smog for
which the automobile is notorious. These two conditions:
high intraregional accessibility by automobile and pol-
luted atmospheric conditions in the central and inland
parts of the region have shaped the spatial distributions
of income groups in the metropolitan area. Lower income
groups are in high concentrations in the older, more
central parts of the city; it is in South Central Los
Angeles and in East Los Angeles that the major concentra-
tions of Blacks and Spanish Heritage Americans are located.
Middle and upper middle income families are located in a
rough ring around the center of the urban area (see the
income maps of Appendix C). The highest income families
are concentrated in areas distant from the center of the
metropolis and near to the coastline which on the west
and the south forms a natural edge to the region,

It is within this institutional and urban framework
that this study is presented for evaluation. In the next
section the major empirical results and conclusions of
the earlier chapters are reviewed, The final section
presents some additional policy recommendations,

5.2 Summary of Results

In Chapter 2 it is shown that a concern for effi-
cifency in the use of the State's coastal and inland water
surfaces suitable for recreational boating requires the
rescurces to be used at some level of congestion to be set
as public policy. The policy analysis used here takes
into consideration that the final consumption goods used
by boaters are “recreational boating days" requiring in
the production process the “public good” recreational
water resource input and the "private good" inputs such
as the boat and the boater's time. It is shown that the
State has several policy tools available to it in main-
taining some particular prescribed congestion level.
These tools include pricing or subsidizing access to
resources (using launching ramps and slips as pricing
sites much as bridge toll booths are used) and expanding
or contracting the supply of the water resource itself,
As well, the State can potentially intervene in the
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markets for private good inputs to the activity, such as
for new boats and used boats, for rental of boats, for

wet and dry storage, and for credit used in boat purchase.
Further, the State may continue to intervene in the mar-
kets for slip and launching services. If the State is to
plan for future efficient production, it must, however,
have some method to predict the future aggregate demand
for recreational boating. This requires the State to have
some knowledge of the boater's response to changes in
prices of inputs te the recreational experience,

The State's concern for equity in distribution of
State water recreational resources may require considering
a large number of partitions of the population., In this
study several were considered including geographically
based partitions, the intergenerational partition of the
residents of the State, and the "social" divisions of age,
race, sex, and income. It was argued, in Chapter 2, that
in the recreational boating content, the State's concern
for equity could be reduced to the setting of or maintain-
ing some distribution of water resources among different
income groups and among geographically dispersed subpop-
ulations. To carry this out, the State has first to
propose some method of measuring relative access of dif-
ferent groups to the resources and then to devise policies
to alter incentives of different groups so that relative
access distribution would conform to State policy require-
ments. Intervention to achieve equitable distribution
requires an understanding of the aggregate demand func-
tions of different subpopulations.

Within the theoretical framework proposed, it is
found that there is 1ittle data avajlable to guide State
policy-makers. The third and fourth chapters of this
study report empirical analysis which is expected to be
of use in applying ideas of efficiency and equity to re-
creational water resource management.

In Chapter 3, the State's use of time trend extra-
polation of boat ownership was criticized as inadequate
as a method to predict future aggregate demand. The
method not only does not take into consideration those
market parameters which might be expected to affect demand
for recreational boating but, further, does not allow the
State to assess the possibility of intervening and alter-
ing the demand parameters. It is proposed in Chapter 3
that an alternative demand prediction method be used. A
search of the literature on consumer durables yields a
variety of more or less successful attempts to model the
demand for cars, refrigerators, television sets, and
washing machines--all goods which Tike recreational
boats are purchased for use over many years, The economic
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models used are varieties of the nstock adjustment model ., "
Chapter 3 presented an inductive discussion to suggest

the possible explicit form of the stock adjustment model
suyited to recreational boating. Demand factors investi-
gated were regional facilities supply data, regional
spatial behavior, availability and use of consumer credit,
the durability of gquipment, and prices of recreational
boats. Each of these variables is expected to act as an
jndependent predictor of the quantity of boats purchased
each year or the stocks of boats owned each year, depend-
ing upon the form of equation selected.

Chapter 3 proceeded by presenting a breakdown of the
California Master Vessel Registration File to show that it
could be used to provide some of the information required
to estimate some of the dependent or independent demand
factors. Durability of boats was jnvestigated and ex-
pected lifetimes calculated to show that boats might be
expected to last at least 10 years (small power boats)
and up to 30 years {large inboard power bpats and sail-
boats). The extent of jnstallment credit was demonstrated
and data was presented to suggest that credit supply has
been an important demand determinant in the last 10 to 15
years. Fairly precise sales price and quantity data were
demonstrated for the period 1964 through 1972. A com-
parison between estimated sales and estimated scrapping
for the years 1972 and 1973 was used to suggest the stake
that boat manufacturers and boat dealers might have in
the continued expansion of the recreational fleet. The
spatial distribution of the boating facilities stock was
jnvestigated and seen to have some relationship to the
redistribution of boating stock as boaters responded to
incentives to minimize transportation costs. Some esti-
mates of annual and per trip costs of recreational boating
were made.

The discussion of Chapter 3 concluded that not all
the suggested predictors of boating demand should be
ignored. However, it was pointed out that the stock and
sales data for the State of California are available only
for the period 1964 through 1971 (or, if another analysis
i{s done, through 1974). It was argued, in Chapter 3, that
analysis of a data series of eight points could yield
parameter estimates of such low significance that pre-
diction of demand, based on statistical estimation of a
stock adjustment model using these data, would have large
uncertainty if extrapolation over 10 years were attemp-
ted. Simple time trend extrapolation has as much predic-
tive value as a more theoretically acceptable method--
but no more. It is to be concluded that although it is
possible to obtain many pieces of information about
boater behavior and preferences jt is not possibie to
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produce acceptable demand estimates to be used as a Justi-
fication for construction of large recreational facil-
jities which require long lead times.

Chapter 4 took up the problem of producing infor-
mation on the distributional questions arising out of a
concern for equitable distribution of the State's water
resources. The analysis was formulated in terms of the
prediction of the probability that a family would purchase
a boat of a certain length-propulsion class. It was shown
that the probability of boat ewnership could be estimated
using a log-log equation refating the logit of the prob-
ability to three independent variables in logarithmic
form. The fleet was partitioned into thirty, at times
overlapping classifications each of which was used to
obtain the logit of the probability of per family owner-
ship. Two of the three independent predictors were
selected using annual and per trip cost functions as a
rationale: the high fixed cost suggested a minimum income
threshold for each boat class and high travel costs the
possibility of an upper income limit for some classes;
travel costs also suggested that distance to the nearest
facility would be a determinant of probability of ownership.
The income predictor was considered to be the logarithm
of the proportion of families in the correct income range
and the distance predictor was chosen as the logarithm
of the distance to the nearest suitable facility (divided
by the average distance of all points in the urban area
to the nearest facility). The third predictor was selected
using the idea that the size of the nearest suitable factl-
ity would also determine the probability of boat ownership.
The "correct” income range and the "correct" nearest facility
(harbor or launching site) were unknown a priori. The cor-
rect income range and the correct facility determinants were
obtained by selecting the estimated equation for each de-
pendent variable for which the coefficient of multiple deter-
mination was maximum. Data used in the statistical anatysis
consisted of cross-sectional zip code level data for the
Los Angeles metropolitan area.

The estimated form of each of the thirty best fit
equations was seen, in almost all cases, to be statisti-
cally significant in explaining the probability of family
boat ownership. Each dependent varijable: income, dis-
tance to nearest facility, and size of nearest facility
was seen to be statistically significant for at least some
of the equations {excepting for the size of harbor facil-
ity variable for which there were very few data points in
the Los Angeles metropolitan area). The series of best
fit equations was further evaluated in economic terms:
most of the estimated parameters had the correct sign;
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probability of ownership of the larger and more expensive
boats was predicted by proportions of higher income
groups; small trailerable boat ownership was best pre-
dicted by nearness to lTaunching facilities; larger, wet-
stored boat ownership was best predicted by nearness to
harbor facilities,

The estimations of Chapter 4 were further tested by
predicting ownership tevels in other urban areas of the
State; it was seen that the data for Los Angeles was typi-
cal of the metropolitan poputations of the San Francisco
Bay area and San Diego but not of the inland Belta and

Sacramento-San Joaquin Valley urban counties.

The analysis of Chapter 4 allows several conclusions
to be drawn. The distribution of trailerable boat owner-
ship is best predicted by the distribution of families in
the income range $10,000 and above (1969 data) indicating
that participation in this broad class of water recreation
--lake fishing, water skiing--is confined to the upper
one-half of the income range. Distance to the nearest
facility is not an important predictor of boat ownership
except for the Targest traflar boats. However, using this
analysis, it is seen that the probability of ownership
does fncrease if the size of the nearest launching site
increases,

Further, the distribution of all sailboats and all
moored boats is strongly determined by the proportion of
families in the income range $15,000 and above and as the
boats become larger, by the ranges $25,000 and above and
$50,000 and above. These forms of boating seem, then, to
be limited to the upper one-third of the income range,
or for longer boats, to the upper one-fourteenth or the
upper one-eightieth of the income range. Moreover, the
probability of ownership of sailboats and large power
boats is strongly biased toward coastal harbor or ramp-
site facilities: at a distance of about 15 miles from
the coast the probability of boat-ownership drops to
about one-third its value at the coast,

The implications of Chapters 3 and 4 lead to the
expectatjon that boat owners are highly influenced in
their decisions to purchase recreational boats by the
price of the boat, by the cost of transportation, by the
available family income, by facility supply, and by the
availability of consumer credit. Each of these factors
should be considered in an attempt to understand past
ownership behavior and in predicting future demand, Many
of these factors have changed dramatically in California),
especially in the Los Angeles metropolitan region during
the decade of the sixties; they should not be 1ightly
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ignored in empirical analysis. Unfortunately, the avail-
able time series data do not allow prediction over the
time spans required for large recreational facility
planning. It is fairly certain, though, that if new
facilities are provided, access to State boating water
resources will be limited to those who can afford to
purchase or rent the necessary boating equipment. With a
largely privately owned fleet, the high cost of boat
purchase will continue to 1imit water recreation access
to those in the upper one-half of the income spectrum or,
in the case of the more rigorous off-shore coastal ac-
tivities, to those in the upper one-third to one-
eightieth of the income range.

5.3 Policy Recommendations

This study was conceived as a vehicle for enumer-
ating policy options and for producing information upon
which to base choices from among them. It does not
require that a large set of specific policy recommenda-
tions be spelled out., However, two ideas motivating the
research should be brought out explicitly at this point.
The first has to do with the availability of information
to research of relevance to public policy. The second
concerns the relative access of different income groups
to public resources,

The work reported in this study has relied heavily
on published information put together by the State of
California at various times to justify or to determine
recreational boating policy. This study has also used
a large, previously unpublished set of registration
records containing categories of information not usually
available to other analysts. The State's open information
policy which has allowed access to basic data by indepen-
dent investigators 1s to be commended. It allows the pro-
duction of small-scale research projects and thereby pro-
motes the testing of competing ideas. It is recommended
that this open information pelicy be continued,

The second idea has to do with the different levels
of access of high- and low- income families to the coastline
resources. It has been noted that, for at least two
reasons, low-income families are concentrated in the center
of the urban area and far from the coastline, and upper-
income residential concentrations are almost always within
€asy access to the oceanfront. The issye raised here is
not whether the coastline is being taken over by upper
middle- and upper- income families but whether these fam-
ilies, having moved to the coastiine to escape the $mog
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and to purchase larger residential living areas, should
be provided with the specialized facilities along

the coastline which upper-income recreational styles re-
quire, With high concentrations of upper-income families
in coastal parts of the metropolis there is alse high de-
mand for facilities--such as Marina De Rey--which only
such families can afford. At the same time, those re-
stricted to the central urban core or displaced there by
increasing market prices in older coastal areas are con-
fined not only to a polluted environment but are also
unable to use any of the services of the coastline. It
is recommended that this equity issue be a central focus
of marine recreational policy.
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APPENDIX A

OPTIMAL PRODUCTION OF PUBLIC GOODS SUBJECT
T0 CONGESTION EXTERNALITY

The discussion in Section 2.1 of efficiency in the
management of State water recreational rescurces relies
heavily on two theorems reported by Agnar Sandmo; this
appendix presents an unelaborated outiine of his analysis,
The interested rcader is to be directed to the original
source (Sandmo, 1973),

each of which has preference ordering over n final con-
sumption goods,’ The quantity of final consumption good j
consumed by consumer k isg written

X; (K =1, Lis33=1, ... n) (A.1)

The preference structure for each consumer is described
by a utility function

u"=u"(x']‘, x,':), k=1, ..., s) (A.2)

(see Intriligator, 1971, Section 7.2 for an axiomatic
presentation of the properties of the utiiity function).

- Each consumer produces the final consumption goods ac-
cording to a production function. For simplicity, it is
assumed that each private final consumption good is pro-
duced from only one public good and only one private good.
It is further assumed that the same production technology
is generally available and is used by all consumers. The

!Certain terms are defined in Section 2.1 which
should be read in conjunction with this Appendix.
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productien is described by production functions of the
form

k . k - o sy di=, ... A.3
X5 ¢j(yj.zj) (k =1, ... 83 ] . n}  (A.3)

The expression A.3 is to be read as follows: consumer k
produces a quantity Xg of the j-th final consumption good
using as inputs to the production process a quantity, y?,
of a private good which is combined with the quantity,
zj. of the public good input. Note that consumers may
vary the quantity of the private good input but that each
consumer uses the same level of public good input.

The possibility of externality in production of the
final consumption goods 1is introduced by respecifying the
function so that it reflects that each individual's pro-

duction is affected by the total Yevel of use of the
private goods by all consumers. In the congestion case,

i

k K, 3 ) (k =1 =1 )
xj"wj (y‘ja iE'I .Yj’ Zj = | y.0.5% JF ,._..n

(A.4)

The optimality conditions for the economy are ob-
tained by maximizing a social welfare function subject
to the constraint determined by the production possibi-
lities of the economy. The social welfare function is
assumed to be individualistic, written as

W= W', ... u®) (A.5)

and W is considered to be an increasing function of all
its arguments {that is, an increase in the utility of any

consumer is assumed to increase social welfare). Let the
total production and consumption of private good j be Yj
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WTH'-!'"“«

(3 =1, ... n) (A.6)

The production possibilities of the economy are expressed
in terms of the transformation function

F(y], cos Vi Iy el 2 ) = 0 (A.7)

The Lagrangian, therefore, has the form

N(u], . us) -AF(yl. cee Ypi Zps ens zn) (A.8)

Optimality Without Congestion Externality

The first order conditions at the point of maximal
social welfare are derived by taking into consideration
the form of the production functions given by A.3. Using

the “chatn rule" for partial differentiation the conditions

may be expressed in the following way

k

AW 3u o, . .
—-—I(-——ﬂ- 4\—— = 0 (k=1, eae 5331, ... n)
3 ay :
at X3 Y] (A.9)

or equivalently

k 3¢.

Mty — — a2 = 0 (k=1, ... os3iel, o)
e 3 (A.10)
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and

> Wl 2% 3F
IoWus ) 58 -0 (§=1, ... n) (A.11)
i=1 azj azj

Rewriting A.9 and A.10, three optimality conditions can be
derived:

k k J

ug (3¢J—/8yi) _ Ef_/?’yj

u,. (a¢r/ayr) aF/ay,
(k=1, s3 j,r=1, ..., n) (A.12)

A.12 shows that the marginal rate of substitution

between any pair of private goods should be the same for
atl consumers and equal to the marginal rate of trans-

formation (the efficiency condition for private goods}).

s i

. Jaz. oF/3z,
'E_ u.%l(a¢3/ z_i_) = __...{.__l (j,rz], . s N) (A.]3)
=1 ul(ae,r0y;)  3F/0y,

A.13 shows the efficiency condition for public gouds
to be equality between the sum over all consumers (i} of
the marginal rates of substitution between each public
good, j, and some private good, r,

i iy .o K k ) e |
H1Uj(a¢j/ayj) - Nkuj(a¢/ayj) (1,k-}’ . a S,J-]g ...n)
(A.14)
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The optimal distribution of private goods is such
as to equate the marginal social utility of each good
among all consumers.

If, for each public good, the marginal rate of
substitution is calculated with respect to the private
good which contributes to the same final consumption
good (i.e., set j=r in A.13)

d¢./3z, aFsaz,
=4 = (5, ... on) (A.15)

)]
. . aF /oy .
a¢J ayJ / yJ

n 1w

.i

then a useful operationalization can be deduced. The left
side, the sum of the marginal rates of substitution of

the public good with the private good can be identified
with marginal benefits, and the right side, the marginal
rate of transformation can be identified with marginal
costs. More specifically, if the level of output of

final consumption good is kept constant for each consumer,

. 36, . 24.
dx) = —d gyl + gz, =0 (A.16)
J 1 J az j
3.Yj J

then A.15 becomes

s dy? 3F/3z.
= ..._..J_ i =
z [ a‘z‘lJ . 57y, =1 ..om) (A7)
i=1 Jaxizo j
J

The marginal willingness to pay is the maximum quantity of
private goods input that the consumer will be willing to
give up in exchange for an increased provision of the
public good output holding constant his level of final
good output.

Optimality Conditions with Congestion Externality

If the production function for final consumption
goods now has the form given by equation A.4, the economy
is considered to be characterized by congestion externali-
ties in consumption. Again, the optimality problem re-
quires maximizing the social welfare function subject to
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ipilities function (expression A.8),
but, in this case, taking into consideration the pro-
duction function given by A.4. In this situation the
first order optimality conditions become

the production poss

W, 5 . A,
K i aF  _
W ou. ——% + £ MW.u. A &= 0
k™3 3Y3 ji=1 9 5 Y3
and (k=1, ... $33=1, - n) (A.18)
5 . d .
: i 7 yeF . _
MY e *azj =0 (j=1, ... n) (A.19)

Gn rearranging these equations to remove the dependence
on A,

k k s 3
Wou (ay./3ys -
KUil3u/ayy) + 151 Wiu;(39;5/9y5) 3F/ 3y
K K 5 - 3F/a3y
Nkur(awrlayr) + 151 Niu:(8¢r/8yr) T
{(k=1, ... s3i,r=1, . n) (A.20)
s i
T W.u'{ow./az,
io1 jujlavg/azy) aF/9z.
WK (au_sayk) + I i UL
kMrlovp/ e 151 Niur(awr/ayrl
(k=1, ... s3j,r=1, ... n) (A.21)

and
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i 1, _ K k
Niuj(awjlayj) = wkuj(awj/ayj)

(1,k=1, ... s33=1, ... n)
(A.22)
substituting from A.22 into A.20 and A.21 gives
uylavgfoyy) 41 4 1o 51%73;%)
iy BFIByj
K K s 3y /oy 3 Byr
ueaw /ay) (1 + 1 LX)
1= 3¢r/3Yr
(k=1, ...s:i,r=1, ... n)
(A.23)
and
s y,/az
: iy
1=1 awj/ayj aF/az (41 ) ( )
= _F75"1 =1, ... N A.24
L, ey Wiy,
+ L

1=1 2y /0y

Equations A.23 and A.24 are to be compared with equations
A.12 and A.13 (respectively) of the previous derivation.
It is seen that introducing externality into the produc-
tion of final consumption goods alters the optimality
conditions for the allocation of private goods and of
pubiic goods. This may be understood in terms of Pareto
optimality and competitive equilibrium., If there are no
externalities in the use of private goods (condition A.3
holds) ther competitive behavior in the market for the
private goods leads to a Pareto optfmal allocation for
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each level of provision of public goods. In the situation
where congestion is explicitly cansidered, to achieve an
optimum (i.e., a maximal social welfare) two conditions
are necessary: the first (A.23) requires that there be
a reduction in the private goods with the greatest
congestion effects relative to the allocation where

only "private" marginal rates of substitution are taken
into account. The second condition {A.24) requires that
for the optimum to obtain in the congested situation
there should be an increased provision of the congested
public goods relative to the allocation where only the
summed marginal rates of substitution are considered.
But these two policy requirements hold only if

_ S 3yp./dy.
151+ ¢ ——4 >0 (j=1, ... n) (A.25)
i=1 Bwjlayj

or, for convenience, defining cj by

s ay./fay;
c. =1+ ¢ ——34 {3=1, ... 1) (A.26)
J §=1 3y./9y.
AN
then
1 > cj > 0 (A.27)

Condition A.25 has the following interpretation: noting
that a¢J/ay} is assumed negative, suppose that all
consumers fncrease their private goods input y} infinite-

simally, representing an increase in their use of the
public good; the immediate effect is to increase the level
of output of the final goad for all consumers., However,
congestion should also increase. Condition A.25 says
that the second effect does not outweigh the first.

Sandmo also introduces the normative analysis of the
system by considering the equations A.23 and A.24 as
suggesting public policy rules for optimal public goods
production and optimal user charges. Assume that the
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economy acts competitively with private good r being
the numeraire good. Moreover, no externality in use
occurs with good r so that awr/ayr = 0. Let pj be the

competitive price faced by the producers of good j,
Producers then equate the marginal rate of transformation
to the ratio of prices

aF/3y.

HF/Byr = p {A.28)

J

Suppose now that consumers of good j face price pj. In

equating the marginal rate of substitution to the ratio
of prices, each consumer is assumed to negiect the effect
of his own use of public good, j, on the aggregate use,
The equilibrium demands of consumers are characterized
then by

k k
uﬁ(an/ayﬂ)
ur(BerByr)

= py (k=1, ... s53=1, ... n) (A.29)

For equilibrium if there is no congestion, using A.12,
A.28, and A,29, it is seen that

P. = pi (A.30)}

But in the congestion case, taking into consideration
A.23, A.26 through A.29,

(i=1, ... n) (A.31)

=~ ]

L .
Ik

ﬂ‘-—i

Since from A.27, €5 lies between 0 and 1, it follows that
p}, the price to be faced by consumers, should be higher
than pj, the price to be faced by producers, in the

socially optimal situation. The policy implication is
that the consumer price for the good j should be set
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higher than marginal cost and the increment be seen as a
user charge for the public good.

Finally, if "j is the shadow price for the public

good j, given by the marginal cost of producing an incre-
ment of the public good, it follows from A.24 that

s oy.foz,

p —-—
i=1 3ay./oy. .
"1 = _1 (j=1, ... n) (A.32)
C. P;
J

and comparison with the uncongested case {equation A.15)
shows that the measure of benefits has been augmented
by a factor l/cj. so that the provision of the public

good should be larger than in the uncongested case,

Sandmo draws the following conclusion from this
analysis:

In comparison with a system where consumer
and producer prices are identical,..we have
shown (1) that the existence of congestion
externalities implies optimal prices that
are systematically higher for consumers than
for producers and such that the deviations
are larger, the higher is the level of con-
gestion; (2) that the consequent reduction
in congestion-creating activities should be
accompanied by increased provision of the
public goods the limited capacities of which
give rise to the congestion phenomena,

In the remainder of his paper, Sandmo generalizes
his theorems to take into consideration that many public
goods (e.g., & river, the coastline) and many private
goods (e.g., time) are used as inputs in the production
of severa} final consumption goods, The interested
reader is directed to his discussion,
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APPENDIX B

THE CALIFORNIA MASTER VESSEL
REGISTRATION FILE

This appendix describes the format structure of the
California Department of Motor Vehicles (DMY) Master
Vessel Registration File. Next, a method used to re-
format each record to allow for flexible analysis is
described; this method uses a knowledge of the way re-
cords are” created and updated on the File. Finally,
there is included a discussion of estimates of the mag-
nitudes of errors in calculations based on the use of
the copy of the File current on November 30, 1972.

B.1 A General Description of the Master
Registration File

tach boat in California of length greater than 8
feet is required to be registered if it is to be used as
recreational equipment on the State's waterways. Ex-
ceptions are made for boats of 5 or more net tons gross
burden for which the option of Coast Guard documentation
is available.! Each boat registered with the California
DMV is assigned a unique registration number which remains
with it through subsequent registration periods.

At the time of inftial registration, a variable-
formatted registration record is created on the File. The
categories of information necessary to describe the boat
and its owner are selected and the information is stored.
Some categories are optional to the DMV and others are .
always completed for each registered boat. If the inftial
registration is incomplete, an incomplete record is
created and the registrant is notified. When the DMV is
given the required information, the record is updated and
the "incompleteness switch" on the record is turned off.

From time to time registration information must be
changed. For example, at the end of each registration
cycle, the record becomes non-current. If the boat fis

1In 1972 there were 1,304 documented boats based in
California ports, of which 271 were less than 30 feet long,
846 were between 30 and 41 feet, and 187 were over 42 feet
(California 1972b, p. 45).
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then re-registered, the record is updated to show the
current registration year. If the boat is not re-regis-
tered the record remains unchanged on the File. Thus, at
any time the File contains a mixture of currently and
previously registered boat records,

If a boat is transferred to a new owner, the only
information changes on the record are the name and address
of the new registered owner and the possible name and
address of the new legal owner. Once a loan is paid off,
the DMV is notified and the record is purged of the separ-
ate legal owner's name and address.

1f the boat is junked, given another number, docu-
mented, moved out-of-state, or withdrawn from registration,
the record remains on the File, but the appropriate
"switch" is turned on to indicate that there is no boat
in California to correspond to the record. It seems that
few boaters actualiy notify the DMV when their boats are
scrapped or moved out-of-state, and these records do not
seem to be good indicators of the extent of removal from
the fleet. In this study, the large number of boats with
non-current registration records at the end of the re-
cording year are considered to have been junked or other-
vwise removed from the Fleet.

It is not of interest to describe the detailed for-
mat of the File; this information should be released only
by the DMY. However, to create confidence in the methods
used it is important to describe the record structure and
the types of information contained in each record.

Since the record contains optional data fields, it
is of variable length, The first field of the record
indicates the actual length of the record. Second, the
order of the data fields for those categories used is
specified. Third, because rapid scanning of record
status 1s important for law-enforcement uses, status in-
formation is tndicated, Finally, the optional and required
data fields follow to complete the record., A diagram of
the overall structure of the record is shown in Table B.1.

The bit structure of the five-byte mask indicates
the presence of selected optional fields.? For example,

20n the IBM 360 and 370 computers, memory consists
of entities called "bytes." Each byte consists of 8
*bits": a bit is a binary digit which is 0 or 1 (alter-
natively either “off" and "on"). The program discussed
in this appendix was written by Earl Cooper, formerly
consultant programmer at the University Computer Center,
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TABLE B.1

SUMMARY REPRESENTATION OF THE DEPARTMENT
OF MOTOR VEHICLES VESSEL MASTER FILE
RECORD STRUCTURE

Name of Field Length of Field Purpose

Header 2 bytes Indicates overall
length of record.
Mask 5 bytes Indicates which op-
(40 bits) tional fields are
used used for this
record.
Record Status 4 bytes Indicates the status
(32 bits) of registration (see
text for further de-
taiis).
Required Fields Information required

concerning boat and
owner for each reg-
istration record
(see Table B.2).

Optional Fields Additional informa-
tion which is not
always required for
each registration
record.
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if the bit structure of the first byte of the mask is
10110011, then the first, third, fourth, seventh, and
eighth optional categories appear in the optional field as
categories one, two, three, four, and five (there are five
categories since there are five bits "on" in the first
byte; if there are bits on in the other four bytes of the
mask variable, there will follow further optional fields).

The optional fields of importance in this study
were: boat situs county (used if the boat is stored 1in
a county different from the registrant's address county),
date last purchased, year built, year model, legal owner,
zip code, builder's name, and situs city.

The bit structure of the four-byte record-status was
also important in the preparation of the Fite., If the
record status contained an "on" switch--indicating the
boat had been junked, had been given a new number, had
been moved out-of-state, had been documented, or the title
had been surrendered--then, in the reformatting process,
the boat was considered to have been removed from the
fleet. The record was counted but not retained on the
new file.

Most of the required fields were important in the

analysis used in this study. The fields and their
categories are listed in Table B.2.

8.2 Description of the Reformatting Process

In order to analyze the Master Vessel Registration
File, it was necessary to write a special computer program
to reformat the record structure. The program written
nad to calculate the length of the record and work out
which optional categories had been used for this record.
The record was then rewritten on various working files
which had fixed-length, fixed-category records which
could be analyzed using the Statistical Package for the
Social Sciences (SPSS). {In fact, any other convenient
package of statistical routines would have required
similarly reformatted records.) - Records were assigned
to three categories: "reformatted," "lost," and "rejects.”
The flow-chart for the program fis presented in Figure
B.1 (the flow-chart has been siightly simplified; in fact,
three "reformatted" files were created to minimize the
expense of using the complete California File when it was

University of Southern California. The program was writ-
ten using PL/1; for an excellent introduction to PL/1
programming, see Conway and Gries (1973}).
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TABLE B.2

REQUIRED FIELDS AND FIELD CATEGORIES ON
THE DMV VESSEL MASTER FILE USED IN
CONSTRUCTING REFORMATTED RECORDS

Field

Type license

Year of
registration

Use description

Type hull

Hull materfal

Propulsion

Radio
communication

Paper issue
date

Registered owner
county

Registered owner
Zip code

Cateqories Available

pleasure, livery, dealer, manufac-
turer, commercial, fee-exempt youth
group, fee-exempt government

calendar year through which the
vessel is registered: options (in
1972) were 1966-68, 1969-71, and
1972

pleasure, Tivery, commercial, vessel
for passenger hire, dealer, manu-
facturer, fee-exempt youth group,
fee-exempt gqovernment

amphibious, cruiser, runabout, sail-
boat, houseboat, barge, rowboat,
kayak/canoe, other unknown

concrete, wood, aluminum, steel,
plastic, metal, other, unknown

inboard, outboard, inboard-outdrive,
sailboat, jet, handpropelled, auxil-
tary and sail, other, unknown

send only, recieve only, send and g
receive, neither, unknown :

year, month, and day paper was
1ssyed

a code 01 through 58, 60 for
out-of-state
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TABLE B.Z2 - continued

Field Categories Available

Legal awner a code to identify new applications,

tode transfers, and presence of a legal
owner:

1)} dealer/manufacturer, no legal
owner required

2) transfer with tegal owner

3} transfer without legal owner

4} new application with legal
owner

5) new application without legal
owner (codes 2 and 4 indicate
the presence of a legal owner
and codes 1, 3, and 5 indicate
absence of legal owner)

Length feet and inches
Registered a numerical code
owner city

Source: California (1967).
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MASTER TN

WRITE # OF RECORDS
JUNKED, TOTAL # OF

END

GO0 TO
MASTER IN

GO TO
MASTER IN

ON END FILE Yes RECORDS, # OF
RECORDS ON
REFORMATTED FILE
READ LENGTH (L)
OF MASTER FILE IS THE RECORD
(up to 262 bytes LENGTH T0O
long). Add 1 to SKORT
total count.
no
IS STATUS JUNKED,
TITLE SURRENDERED, ADD 1 TO
DOCUMENTED, yes "REJECT"
QUT-QF-STATE, COUNT
RESTRICTED?
RESTRUCTURE THE
MASTER RECORD TO
FIT THE REFORMATTED
STRUCTURE
y

ADD 1 TO

"REFORMAT"®

COUNY

WRITE A

REFORMATTED GO TO MASTER IM

RECORD <

Figure B.1 Flow Chart of Reformatting Progranm,
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of interest to look at a special set of records such as
those registered in Southern California).

A record was designated "lost" if it was too short
and appeared to contain insufficient information. In
this case, the total record count was added-to, but the
record was discarded. Most "lost" records referred to
new boats purchased during the Tatter part of 1972. The
"reformatted” file, then, probably contains an undercount
of boats purchased in 1972. A detailed analysis in the
next section suggests a new-boat undercount of about 30
percent. Since the discarded records were, in fact,
"lost,” it is not possible to give further details about
them, How the 30 percent undercount of new-boat sales
for 1972 was distributed among the length-propulsion
classes cannot be known. In data presented in Chapter 3
an adjustment was applied to all but the longest classes.

A second set of records were counted separately and
"rejected" because they referred to boats which had been
junked or in some other way removed from the fleet. A
later breakdown showed that about 70 percent of "rejects"
were for boats moved out-of-state and about 25 percent
were for boats which had been junked.

The remaining records processed were added to the
reformatted file, Table B.3 shows the number of records
in each group. A breakdown of the reformatted file showed
that there were 445,290 current records and 183,430 prior-
period records on this file. (Note that this implies that
the ratio of non-current registrations to “"notified,
scrapped, etc." records was 183,430 to 8,510 or 22:1;
using non-current records to obtain scrapping estimates
{(as is done in Chapter 3) yields much higher, but more
plausible, scrapping estimates than if the “notified
Junked” records had been used.)

B.3 Errors in Estimate of Calculated Variables

Published stock levels for California were interpo-
Tated to find the "official® values for the stocks of
boats in California and to compare the State's alloca-
tion of short and rejected records with the one suggested
here, Table B.4 shows the results of a graphical inter-
polation to obtain stock levels for November 30, 1972.

Using the SPSS breakdown to obtain the egtimates of :
current and prior records on the reformatted file led to £
a slight underestimate of the sizes of these groups. This
underestimate is attributed to the use of a 10 percent
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sample in the breakdown procedure. The underestimate was
0.4 percent. Table B.5 shows the comparison between the
5psSs, the corrected, and the “"official interpolation" in
order to obtain an idea of the differences among the
estimates. The estimated verror" is satisfactorily close

to the sum of "rejects” + "losses."

Revised estimates of the total current and total
prior records suggest that about 80 percent of the
"1psses” should be considered current losses. Thus, the
revised estimate of the total error in new-boat sales is
about 8,900 boats (about a 30 percent error}. The esti-
mates of error in various counts are as shown in Table
B.6 (all counts are underestimates; that is, "Tow" ).

Excepting for the new-boat sales estimates, the level
of undercount error may be neglected for policy purposes.

TABLE B-6

ESTIMATES OF ERRORS IN CALCULATIONS
USED IN THIS STUDY

Current registrations 2.4% (low)
Prior registrations 7.1% (low)
New boat sales 30.7% (Vow)
Scrapping rates 4.7% (low)
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APPENDIX C

MAPPING METROPOLITAN LOS ANGELES INFORMATION

4

This appendix on the mapping of demographic and
boat ownership data for the Los Angeles metropolitan
region has the following structure: first, the con-
struction of the map base is described; second, the
necessity for a decision rule for selecting the levels
of shading of each of the maps is discussed and the
decision rule is described; third, an introduction and
discussion of the demographic and income data is provided;
fourth the boat ownership distributions are described
and compared; and finally, to review the method, it is
shown that the various maps can be used to obtain a
gqualitative comparison of two subareas (zip code areas)
of the metropolis.

This appendix contains a total of 35 maps. There
are 15 demographic and income maps derived from the Fifth
Count of the 1970 Census of Population and 20 showing
distributions of boats by length class and propulsion
type. The ten maps showing some aspect of the income
structure of the region include: the proportion of fami -
lies under the poverty level, the median income, the Gini
index of family income inequality, and 7 maps showing
the distributions of families with incomes greater than
given lower bounds. Maps indicating the distributions of
Black and Spanish heritage are also presented.

C.1 The Map Base

The selection of the zip code area as a suitable
subareal unit for the SYMAP base map was made on various
pragmatic grounds., Since the boat registration records
contained the registrant's zip coded address, it was
straightforward to produce an aggregate record for each
zip code area in the Los Angeles metropolitan area. The
selection of the metropolitan area as the region of
interest required that over 300 zip code areas be included
in the analysis; by contrast, selecting the census tract
as the subareal unit would have required the mapping of
over 3,500 data points for each map. The availabitlity of
the 1970 Census tabulations of the Fifth Count file al-
lowed the convenient production of census data which could
be compared with the boat-ownership data.
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The map base for the Los Angeles area was constructed
so that it could itself be distributed as a public data
resource. An accurate base map was drawn up and prepared
for digitizing., This digitizing was carried out according
to the format requirements of the CALFORM mapping procedure
and a computer routine was written to produce the SYMAP
base map data (Harvard, 1968; 1971).

It should be noted that in this study the 1972 boat
ownership data is compared with the 1370 Census data. Some
differences between the two files occur, The Fifth Count
of the census provided data for 325 zip code areas within
the five-county area selected as the region of interest;
however, between 1970 and 1972, some of the zip code areas
had been divided into two or more parts. In addition,
the novrthern part of Los Angeles (Lancaster, Palmdale) had
been zip coded. As a result, there were 368 zip codes 1in
the area of interest for 1972. Thus, in order to be able
to compare spatial distributions of boats with spatial
distributions of demographic information, the 1970 zip
code scheme was selected. Further, the northern part of
Los Angeles County was ignored and the boat ownership data
aggregated when necessary to conform to the 325 zip code
scheme,

The map base is particularly suited to mapping spa-
tial distributions of data for which there is an address,
including zip code, for each piece of data to be mapped.
It is expected, therefore, that other investigators will
find the map base to be useful. It is to be provided 1in
either the 325 or 368 zone version.! The map base is
converted easily from the CALFORM format to the SYMAP
conformant or contour mapping formats.

C.2 Selection of Legends

Within the computing process of the SYMAP package,
the selection of legends to be placed on the map is a
procedure which is separate from the one creating the
outlines of the subareal units. The legends selected for
the tasks described here have been chosen to allow the
reader to identify the location of the important recre-
ational boating facilities used by Southern california
boatowners. The number of slips and ramps available at
each site in 1970 is included in the legend. Although
some facilities have been expanded since 1970, this was

!The map base may be obtained by contacting Mr. John
McDonald, Department of Geography, USC.
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the most recent set of complete facilities data available
(California, 1970}.

The legends also include a few city and other place
names for convenience in understanding the maps. The map
base may be compared with the standard, commercially
available, zip code maps, such as those produced by
Thomas Bros (1972) or Western Economic Research (1971).
If the reader wishes to locate the zip code level in-
formation for a particular area in the metropolitan
region, he is directed to these sources; much effort has
gone into making the SYMAP conformant outlines discernible
and recognizable in the printed maps displayed here. The
claim is made that the maps are sufficiently precise to
allow the identification of characteristics of particular
sub-areas.

C.3 Choice of Cutting Points on the Maps

Each of the variables chosen for presentation in this
appendix was more or less continuous. However, the SYMAP
program maps by using a few, discrete ranges of values;
the number of ranges and the relative size of each range
may be selected by the program user. In this project,
ranges were selected so that the relative skewness of
different variables might be apparent by comparing the
maps. The procedure chosen for determining the cutting
points between ranges required a series of steps: the
marginals routine of the Statistical Package for the
Sacial Sciences (SPSS) was used to calculate the mean,
the standard deviation, the maximum value, and the mini-
mum value of each variable mapped; the mean value was
chosen to be one of the cutting points; the rest of the
cutting points were chosen so that the ranges on either
side of the mean cutting point were in the series: |1
standard deviation, 1 standard deviation, 2 standard
deviations, 2 standard deviations, 2 standard deviations,
4...{see the following section for a detailed example of
the procedure). In each case the series on either side
of the mean was truncated by the upper or the lower ex-
treme value for the variable being mapped. In the maps
displayed, the ranges have been renumbered so that the
ranges above the mean value are called 1+, 2+, 3%,

(until the maximum value is included in a range), and
(moving to the left) the ranges below the mean value
cutting point are numbered 1-, 2-, 3-, ... {until the
minimum value is included in the range).

The SYMAP program prints a summary legend indicating
the proportion of the total range of the variable in each
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value range, The mean value, the standard deviation,

and the proportion of the range represented by the stand-
ard deviation {as a percentage) have been added subseguent
to the computer-mapping to each summary legend.

C.4 Demographic Maps

The demographic characteristics chosen for presenta-
tion in this section have been selected toc illustrate
the various determinants or correlates of boat ownership
which are discussed in detail in the text. Most of the
variables used have well-understood definitions, although
some explanations will have to be given, A "household,"
for Census purposes, includes all the persons who occupy
a group of rooms or a single room that constitutes a
heusing unit. The "head of the household" is the person
who is regarded as the head by the other members. A
"primary individual” is a person not living in a family
group who is the head of a household. A "family" is de-
fined as a group of two or more persons residing together
who are related by blood, marriage, or adoption {see for
further reference, U.S. Department of Commerce, 1972).

In the analysis of Chapter 4, it is considered un-
Tikely that either more than one member of & family owns
a boat or that a family owns more than one boat., It is
also considered, there, that primary individuals do not
own boats., These are rather strong, a priori, supposi-
tions and may in some cases be unwarranted. It is found,
though, that most individuals have incomes less than
$10,000, Partial demonstration of this fact can be seen
from certain of the maps which may be used to compare
the total numbers of families in zip code areas with the
“number of familiies plus the number of individuals." But
first, 1t is necessary to demonstrate the general charac-
teristics of each of the maps. Map C.7 is used as an
example.

The summary legend of Map C.7 indicates that the
variable mapped is the "Number of Families™ in the "Los
Angeles Metropolitan Area" with "Zip Code Areas" being
the subareal unit. The minimum number of families in a
zip code area is seen to be 14; the maximum is 29,573
families. The mean number of families per zip code area
(averaging over all 325 zip code areas) is 7,460, the
standard deviation is 3,032, and this represents 17.02 per-
cent of the total range. There are three areas for which
no information was available on the number of families
("total missing data points is "),
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The value ranges are shaown to be 14 to 2,468 for the
lowest range {designated 2-), 2,468 to 7,460 for the second
range {(designated 1-), 7,460 to 12,492 for the third range
(called 1+ because it is the first range above the mean
cutting point), 12,492 to 17,524 for the fourth (2+),
17,524 to 27,588 for the fifth (3+), and 27,588 to 29,573
for the highest range {4+). The second, third, and fourth
ranges are of equal size, each representing one standard
deviation of the total range (17.02%).

The lowest range is represented by a set of dots

(:::::). On this map there are 54 zip code areas in the
lowest range and 123 zip code areas in the second range

which is represented by (itiii). Thus, 177 zip code

areas or slightly more than half have the value of "“Number
of Families" below the mean. There is only one zip code
area in the 4+ range (more than 4 standard deviations
above the mean).

The map C.12 shows the distribution of "Number of
Families Plus Number of Individuals." A comparison shows
that there is slightly greater skewing of this variable
than of the “Number of Families." From the two
maps it can be seen that the magnitude of the variables
is usually larger if the zip code area is larger, and also
if the density of population is larger. It is to be em-
phasized that care must be taken in comparing one part
of a map with another when absolute numbers are mapped in
this fashion. 1[It is clear that if two adjacent areas are
aggregated and treated as one, the resulting number mapped
will be larger than either of its component numbers. In
fact, the heavily shaded area at Huntington Beach (just
east of the Sunset Bay legend) was subdivided after 1970
into three smaller zip code areas. Usual alternatives to
mapping absolute numbers are to display a propartion for
the area or to display an areal density. In the latter
case, a variable such as "number of families per acre" is
not necessarily a useful indicator and introduces an ex-
traneous variable, area, into the discussion. In the
former case, proportions are often suggestive indicators,
especially if the distribution of the denominator is
known.

Maps C.3 and C.6 show the "proportion of families
below poverty"? and the "proportion of families with
female head of household." To obtain an estimate of the

2The poverty level is based on an “economy" food
plan developed by the Department of Agriculture. It takes
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absolute distribution of poverty families, for example,
one can compare Map C.3 with Map C.7 which shows the
distribution of the number of families. Maps C.3 and

C.6 can also be considered as displays of characteristics
of zip code areas: for example, the Central City zip code
areas are characterized by both high poverty levels and
high proportions of female heads-of-householid.

The proportion of the population of Spanish Keri -
tage or Black is shown in Maps C.4 and C.5. These maps
should be compared with the distribution of the popula-
tion, reasonable proxies for which are the distributions
shown in Maps C.7 and C.12. Alternatively, Maps C.4 and
€.5 give a good indication of the distributions of Spanish
families and of Black families.? The two maps show that
the distributions of Black and Spanish populations are
quite different. While the mean proportion {averaging
over 325 zip code areas) of Blacks is almost the same
as the mean proportion of Spanish {about 7 percent), it
is obvious that the Black population is far more
concentrated than the Spanish population. The highest
range for Spanish Americans is 41 to 45 percent while
for the Black population it is 80 to 93 percent. The
highest concentrations of the Black population are in
the area just south of the Central City while the
highest concentration of Spanish population is just
east of downtown in the East Los Angeles unincorporated
area. It is probable, though, that if a smaller-scaled
grid (such as the census tract) had been used, higher
concentrations of Spanish population would have been
obtained in some subareas.

C.5 Income Distributions

A standard method of indicating the income level in
a subarea of an urban area is to show the median income
of the families in the statistical reporting unit. The
median is a kind of averaging measure: it is the value
which separates the higher-value half of the families
from the lower-value half. If used as a single measure

jnto account family size and number of children. A family
ts classified as living in poverty if its total money
income is less than approximately three times the cost of
the "economy” food plan. See U.S. Department of Commerce,
1972¢.

3Notice that the ranges for the Spanish population
are not precisely in the established series. This is the
result of correcting a computational error.
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of income within a subarea, the median is somewhat de-
ceptive; there must also be some indication of the range
of the variation about the median. A suitable and well-
recognized measure of income inequality is obtained by
computing the Gini index of family income inequality

using (as is done to compute the median) the Census income
tabulation for the zip code area. The Gini index,
however, is not so well-known and deserves some explana-
tions of how it is calculated.

The Gini index is closely related to the Lorenz
curve, a device long used to depict concentrations of
population or income., Tc draw a Lorenz curve for income,
the tabulation of numbers of families in increasing in-
come ranges is used to plot the cumulative proportian of
income owned by the cumulative proportion of families,
With the family groups ordered from lowest to highest in-
come, the Lorenz curve always has an upwardly curving
shape, except for the condition of perfect equality of
income, in which case the curve is a straight line from
the point {0,0) to the point (1,1). The Gini index of
family income inequality is then defined as the ratio of
the area between the diagonal and the Lorenz curve to the
area under the diagonal. If the income in the area is
equally distributed, the Gini index has the value O and
if the income is highly unequally distributed the index
approaches 1. (For a more complete discussion, see,
for example, United States, 1972b).

In those areas, then, in which there is a wide
range of income among families the Gini index is high,
while in those areas in which nearly every family has
about the same income, no matter how high or low, the
index s relatively low. The reader is cautioned to note
that in comparing the median income and Gini index of
income inequality maps (Maps C.1 and C.2), the symbolis
used to map high and low ranges of the variables change
meanings from one map to the other. The reader should
pay careful attention to the legend information for each
map.

If maps C.1 and C.2 are compared closely, it is_seen
that there are homogeneous high and low income areas in
the metropolis. Palos Verdes Peninsula has a high median
income and low Gini index showing that this area is
homogeneous in the income range between about $20,000 and
$30,000 per year. There is a zip code area just west of
Pasadena which has a very high Gini index of income in-
equality but a low median income. This area conta!ns &
mixture of very high income families and very low income
families,
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Figure C.1 Lorenz Curve for Measuring Family Income
Concentration in Relation to the Number
of Families.

The two income variables and the proportion variables
are often called "neighborhood" variables because they
describe characteristics of the geographical areas rather
than characteristics of the families within the subareas.
Care wust be taken in spatial analysis if it is necessary
to impute neighborhood characteristics to the individual
occupants of the area. The unacceptable use of this
kind of identification is called the “ecological fallacy"
(see the discussion of Hawley and Duncan, 1955).

To complete the demographic/income map section,
several maps are included to show the distributions of
families with incomes greater than selected minimum
levels. Map C.7 has been previously discussed; it shows
the distribution of all families with income greater
than zero {that is, "all families"). Maps C.8 through
C.11 indicate the number of families with income greater
than $10,000, greater than $15,000, greater than $25,000,
and greater than $50,000. Maps C.12 through C.15 show
distributions of families plus individuals, those with
incomes greater than $10,000, greater than $15,000, and
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greater than $25,000, These maps indicate a progressive
"filtering out" of lower income groups. It is seen that
while the population of families of income greater than
$10,000 is somewhat widely distributed over the metro-
politan area, large concentrations of families with income
greater than $25,000 are nearly all within abbut 10 miles
of the coastline. This trend is even more pronounced for
the families with income over $50,000. It is not true to
say, however, that all upper-income families live in
these few areas; in fact, only about 40 percent of fami-
lTies in the income range over $50,000 live in the areas
designated by levels 2+ through 5+,

C.6 Boat Ownership Distributions

Boat ownership distributions have been produced
according to the general procedure outlined for the demo-
graphic data. Distributions are shown for power boats
disaggregated into seven length classes (8 to 11 feet,

16 to 19 feet, 20 to 25 feet, 26 to 32 feet, 33 to 39
feet, and 40 feet or more). Similar maps are produced
for sailboats. Since several different designs of power
boats are of interest, several propulsion types in the
length ranges from 12 to 25 feet have been mapped.

Each boat ownership distribution has been mapped in
a fashion similar to that used to map the number of
families above specified income levels and therefore maps
from each group may be compared with one another. Visual
inspection would seem to differentiate the maps in the
following ways. Power boat distributions for boats be-
tween 12 and 25 feet appear to have a definite "inland"
structure; there are reasonably high levels of ownership
along the axis from Long Beach through Norwalk and out
towards Claremont. This structure is not at all apparent
for very short power boats, for power boats longer than
26 feet, and for all sailboats; these boats seem to be
"ctoastal-oriented”" since the peak numbers are along the
coastal portions of the metropolitan region. On visual
comparison, the 12 to 25 feet power boats seem to corre-
late with the income map "all families above $10,000,"
but the "coastal-oriented" boat-ownership distributions
seem to be closest to the income distribution "all fami-
lies above $15,000." These casual observations are re-
fined and tested in a more formal way in Chapter 4.
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€.7 Review: Comparison of the Characteristics
of two Zip Code Areas

The various maps may alsc be compared area by area
in detail., Using the identifying numbers given to the
ranges, it is possible to compare different areas in a
standardized fashion. As a review of the methods outiined
in this appendix, it is instructive to compare two areas
which are alike in some ways and not in others; for ease
of comparison, the Palos Verdes Peninsula area, and the
Norwalk area have been selected. Map C.7 shows that each
has relatively high numbers of families (2+ for Palos
Verdes, 3+ for Norwalk); the "number of families plus
the number of individuals" scores down a range in each
case (Map C.12 shows 1+ for Palos Verdes and 2+ for
Norwalk). From Map C.5 it is seen that the proportion of
Blacks in each area is very low {1-)} and Map C.4 shows
that the proportions of Spanish population are somewhat
different {1- for Palos Verdes and 1+ for Norwalk). The
proportions of families below poverty in each case is low
(Map C.3 shows 1-)} and in both areas the number of female
heads of household is low (C.6 shows 1- for Norwalk and
2- for Palos Verdes).

Differences in income structure of the areas can be
seen from the two income summavy maps; C.1 shows that the
median income in Palos Verdes is 3+ while in Norwalk it
is 1+. 1In each case the level of inequality is very low
(Map €.2 shows that the Gini index for each area is in
the 2- range). It is to be assumed then that Norwalk is
a homogeneous middle income area while, as previously
noted, Palos Verdes is a homogeneous, upper-middie income
area. These conclusions are supported by the relatively
low numbers of upper-income families in Norwalk (see
Maps C.9 through C.11) and the relatively high numbers in
Palos Verdes {with very high relative numbers in the
ranges $25,000 and $50,000 and above].

Boat ownership situations in the two areas are dif-
ferent. There are high levels of small trailer boats (12
to 15 and 16 to 19 feet power boats) in Norwalk but other
power boat levels are only slightly above average (see
Maps C.22 through c.28}. In Palos Verdes, though, there
are higher levels in the upper length ranges for power-
boats. There are low levels of satlboat ownership {1-)
in the Norwalk area and very high levels in the Palos
Verdes area (see Maps C.29 through C.35).
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LOS ANGELES METROPOLITAN AREA ZIP CODE MAPS

The maps in this section present infor-
mation from the 1970 Census of Population and
from the analysis of the California Department
of Motor Vehicles 1972 Vessel Master File.

The maps display data for those urbanized parts
of the counties of Los Angeles, Ventura, Orange,
San Bernardino, and Riverside which, together,
make up the contiguous Los Angeles Metropolitan
Area. The map base has 325 zones conforming to
the zip code areas for which 1970 Fifth Count

Census data was available.
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